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Contrast its Appearance with that 
Se of the Old Style X-Ray Laboratory 


14 POINTS ON THE CLINIX 


1. Takes the place of radiographic table, hori- 7. Nooverhead trolley and dangerous dang- 
zontal fluoroscope, vertical plate changer, ling reels. 

vertical fluoroscope, trolley system, inter- 

rupterless or other transformer and control. 

2. Self-excited with capacity sufficient to 

fluoroscope or radiograph any part of the 

body as attested by the U. S. Army 

ae 10. Wood top. 

X-Ray Manual and the Eastman X-Ray oP 


. No corona to light up room and kill 
fluoroscopic image. 

9. No nitrous oxide from trolley to poison 

and sicken operator. 


Exposure Rule 11. Self-rectifying tubes, easiest and surest in 
operation. 
3. Head of table drops to Trendelenburg posi- te — 
tion for noting displacement of stomach, 1'?- Head of table accessible and free from 
intestines, fluids, etc. all wires. 


4. Motor Driven so that patient is carried 13: Light weight easily movable tube carriage, 
automatically from vertical to Trendelen- 14. To relocate the apparatus of the X-ray 
burg or to intermediate positions. laboratory just move the Clinix that’s all. 

5. After locating part on fluoroscopic screen, 
plate made for permanent record by same 
tube under table. 

6. No shifting, lifting and climbing of patients 
from one piece of apparatus to another. TYNN.MASS 

U. S. Patents December 19, 1911. April 22, 1913. February 29, 1916. August 7, 1917. 
Also patented in foreign countries. Other patents pending. Infringers will be prosecuted. 


In Answering Advertisements please mention The American Journal of Roentgenology. 
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THE INTRALARYNGEAL APPLICATION OF RADIRM 
FOR CHRONIC PAPILLOMATA* 

By PRESTON M. HICKEY, M.D., F.A.C.P., F.A.C.S. 

THE purpose of this paper is to describe usually recommended for this condition was 

the treatment of intractable papillo- employed. The growths, however, speedily 
mata of the larynx with radium. The patient recurred. In fact, incomplete operation 
on whom this was used is now thirty-eight seemed to stimulate the ne yplasm. 
vears of age. Ten vears ago she noticed that \ccordingly, it was decided to do a laryn- 
her voice showed signs of huskiness; soon a = gotomny, as the obstruction was becoming so 
ymplete aphonia developed She Walls treated pre nounced. \n Ision Was made and the 
by her family physician and a local laryn- larynx split, the growths were completely 
gologist for a period of two years; at the removed by the curette, and the seat of op- 
time I first saw her, she had had a loss of eration was_ thoroughly cauterized, after 
voice for over two vears which the larvnx was closed \licroscopical 
Laryngological examination showed that ¢Xamination of the pieces removed showed 
the lumen of the larynx was occluded with — that the growth was a benign papilloma. Re- 
papillomatous wmansee These partially cov- currence, however, took place in a few weeks, 
ered the epiglottis and the false 1 il cords with the return of so much obstruction that 
\n attempt was made to remove the neo-  @ eme4nge4ncy tracheotom) had to be per- 
plasm with forceps introduced through the formed. After the tube was inserted and the 
lackson laryngoscope. On account of the dif breathing relieved, the patient received a 
ficult) in hyperextension of the neck, owing thorough course of .«-ray treatments, but no 
probably to shortness of the cervical liga beneficral effect was noted. Pa 
ments, it was found impossible to operat During the writer’s absence 1n foreign ser- 
satisfactorily with the direct larvngoscope. Vice, the patient made two trips to a well- 
Repeated attempts were made. both under known western surgical center, where two 
local and general anesthesia, to obtain a di unsuccessful attempts were made to intro- 
rect view of the larvnx, but these were all un- duce the direct laryngoscope Inasmuch as 
successful. A number of pieces were removed it was impossible to remove the growth sur- 
by the indirect method of the laryngoscopic ically, the patient was treated by applying 
mirror and curved forceps, after which pro radium externally. There resulted, however, 
longed local treatments were given. Th no diminution in the size of the growths. 
whole category of chemical escharotics On the writer's return, examination of the 
Ml Ray S | Sept. 14-17, 1920. 


patient showed that the epiglottis was com- 
pletely covered on its posterior surface with 
villous excrescenses, and the interior of the 
larynx could not be seen, the opening being 
blocked by the growth. Neither the false nor 
the true vocal cords could be distinguished. 
The patient, at this time, had worn the 
tracheotomy tube continuously for a period 
of five years. During this time, she had given 
birth to two children, with no seeming in- 
convenience from the constant wearing of 
the tracheotomy tube. 

In considering the case from its various 
aspects, it seemed futile to attempt further 
surgical treatment, and as the .v-ray and ex- 
ternal application of radium had been un- 
successful, it was decided to attempt the in- 
troduction of the radium capsule into the in- 
terior of the larynx. The introduction of the 
capsule with laryngeal forceps presented cer- 
tain difficulties, as did also the introduction 
of the radium capsule on a_ semi-flexible 
bougie. Accordingly, the trache tOMV tube 
was removed for a few minutes and a small, 
flexible introduced the 
trachea, the bougie was passed upward 
through the larynx and seized by forceps and 
drawn out through the mouth. A strong 
thread was then attached and pulled down 
through the larynx and out through the 


bougie was into 


tracheotomy opening. The radium capsule, 
with its rubber filter, was then attached to 
this ligature, and pulled downward by the 
thread until the capsule was seen by the mir- 
ror to be wedged in the superior opening of 
the larynx. Twenty-five miligrams of radium 
placed in a rubber filter were allowed to re- 
main in position of one and a half hours. The 
patient was given a preliminary dose of mor- 
phia to quiet the cough resulting from the 
introduction of material in the 
larynx. The tracheotomy tube was re-intro- 
duced and the lower end of the thread was 
attached to the tube, while the upper end of 
the thread was anchored to one of the teeth. 
In this way, the radium capsule was held im- 
mobile during the hour and a half of treat- 
ment. 
Considerable 


foreign 


followed the first 
seance, but at examination about one month 


reaction 


Larynx Treated with Radium for Papillomata 


later it was found that the epiglottis was 
practically clear of papillomata. At the sec- 
ond seance, the radium capsule was drawn 
well down into the larynx, with the dosage of 
twenty-five milligrams for one hour. This 
was followed by only a mild reaction, and 
partial disappearance of the laryngeal 
growths. The true and the false vocal cords 
then became visible. 

A third treatment was given after a period 
of two months, with a similar dosage. 

\fter three treatments, the  patient’s 
larynx was practically free of growths, al 
though a few small tags remained, which will 
be subject to further irradiation. During the 
past week, a letter was received from the 
patient in which she states she is now able to 
dispense with the tracheotomy tube for one- 
half day at a time. 

In presenting this case for discussion, and 
in giving the case history, we believe that we 
radium, a powerful agent for the destruction 
of chronic, recurrent laryngeal papillomata. 


have, in the intralaryngeal application « 


rom the laryngological standpoint, papil- 
lomata may be divided into 
groups; first, those which are easily amenable 
to surgical treatment and which do not tend 
to recur after removal, and, second, those 


two great 


which show a remarkable tendency to recur- 
rence even after the most thorough surgical 
removal and cauterization. It is in the treat- 
ment of this second group of cases, which 
fortunately are somewhat rare, that the 
above procedure is recommended. 

“Rapid and extensive recurrence in his- 
tologically benign form is observed especially 
in children, and illustrates the remarkable 
regenerative powers of the laryngeal epithe- 
lium. Laryngotomy and excision or cauteri- 
zation has been performed three, four, and 
even seven times in a relatively short period 
before the disease could be arrested (Wilkin- 
son, Lendon, Clubbe). In this group of cases, 


radium treatment has given excellent re- 
sults.” Ewing, Veoplastic Diseases. 

From a purely theoretical standpoint, ow- 
ing to the slight abilitv of the radium rays to 
penetrate tissues, it would seem useless to 
apply radium externally to the larynx, and 


Larynx Treated with 


this was found to be true in this particular 
case. The procedure here recommended, v1z., 
thread 


the laryngeal and tracheal opening 


the introduction of a stout through 


and the 
immobilization by this means of the radium 


capsule in the larynx, offers we think a prac 
tically sure method of cure of these hitherto 
intractable cases. 

With regard to the technique employed, it 
is necessary thoroughly to cocainize the 


laryngopharynx and also the trachea through 


the tracheotomy opening. At the same time, 
the patient should be given enough anodyne 
to keep the cough reflex in abevance. The ob 


servation of the position of the radium cap- 


sule in the larynx was difficult when the ord 


nary laryngeal mirror was employed. Ac 
cordingly, it was found more practicable to 
place the patient before the fluoroscope and, 


after orientation of the shadow of the epi 


elottis and of the elottic opening, the posi 
tion of the radium capsule could be accur 


ately determined. If the capsule was placed 


too high, it could be readily drawn down by 


traction on the ligature through the trache- 
otomy opening. This procedure was found to 
be much more comfortable for the patient 
and far more accurate than observation with 
reflected light. In the introduction of the 
hougie, it was found much easier to introduce 
the bougie from below upward, making use 


of the tracheal opening. 

Since the employment of the intralarvn 
geal applications in this case, the writer has 
had the opportunity of using the radium cap 


sule in an advanced case of carcinoma of the 
larynx, where a tracheotomy had been per- 
formed for the relief of obstruction to 


breathing. In this case, it was difficult to in- 
troduce the bougie through the tracheotomy 
opening up into the larynx. Acordingly, the 
tracheotomy tube with the 


tracheal end pointing upward, this permitting 


was reinserted 


the bougie to pass upward into the larynx. 
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This procedure had to be performed expe- 
ditiously, inasmuch as the patient’s respira- 
tions were, of necessity, cut off. 

While the observations on the effect of the 
treatment of 


carcinoma by the radium cap- 


sule are as vet incomplete, the fact remains 
that it is perfectly feasible to retain in this 
way any desired quantity of radium in inti- 
mate contact with the diseased tissue for any 


length of time desired 


1. EPIGLOoTTIS 


2. RADIUM 


3. Hyomw Bont 
1. THYROID 
5. CHAIN FOR RETAINING TRACHEOTOMY TUBE. 


Where it is not desirable to perform a pre- 
liminary tracheotomy, it is possible to use 
an intubation tube having a groove cut in its 
side for the holding of the radium capsule. 
The method described above, of intralaryn- 
geal application is only put forward as a sug- 
gestion for treatment in cases where all other 
methods have failed 
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OBSERVATIONS ON THE BEHAVIOR OF THE NORMAL 
PYLORIC SPHINCTER IN MAN* 
By C. W. 


McCLURE, 
BOSTON, 


XPERIMENTAL studies on the physi- 

ological factors influencing the motor 
functions of the gastro-intestinal tract and 
the relation of these motor phenomena to the 
digestion and absorption of food products 
have been largely carried out on animals. But 
the results obtained from such studies can be 
applied only in a general way to the physiol- 
ogy of the digestive tract in man. It follows 
that more intimate knowledge concerning 
various phases of the phy siology of the ali- 
mentary canal in man would aid in the in- 
terpretation of results obtained from experi- 
mental studies of the pathological physiology 
of human digestion. For this reason certain 
phases of the motor functions of the normal 
stomach in man were studied. The present 
preliminary report largely deals with work 
bearing on the question of “acid control” of 
the pyloric sphincter in man. 

Cannon elaborated the theory, suggested 
among others, that acid con- 
trolled the action of the pyloric sphincter in 
animals. In epitome this theory is that the 


by Pawlow 


presence of acid in the antrum of the stom- 
ach causes relaxation of the pyloric sphince- 
ter, while the presence of acid in the duo- 
denuin causes the sphincter to contract. The 
evidence on which this theory is based was 
obtained from experiments carried out on 
animals. Phenomena occur in animals which 
the theory of “acid control” does not explain, 
and for this reason other controlling factors 
are assumed to exist. Whether or not acid or 
some other factor exerts the principal control 
over the pyloric sphincter in man has not 
been demonstrated, and with the problem the 
present investigation is ¢ meerned. The re- 
sults obtained by previous investigators will 
be discussed later. 


*Read at the Twenty-first Annual Meeting of THe AmeERI 


M.D., 


AND L. 


REYNOLDS, M.D. 


MASSACHUSETTS 


The object of the present study has been to 
determine: 

1. The degree of contraction of the py- 
loric sphincter when foodstuffs partially fill 
the normal stomach. 


2. The behavior of the sphincter relative 
to the passage of carbohydrate, protein, or 
fatty foods from the normal stomach into 
the duodenum. 

<3 The effect on the pyloric sphincter ot 
direct application of hydrochloric acid and 
sodium bicarbonate solutions to both its 
antral and duodenal ends. 

These 


the stomachs of 


normal persons were made by means of thi 


observations of 


fluoroscope after feeding meals composed of 
140 gm. of 
ground lean meat and 4 gm. of barium sul- 
phate baked into a loaf, or 120 


thick porridge and barium or 


em. of 
ground fattv bacon, 5 egg volks and 40 gn 
of barium sulphate baked into a loaf. The 
protein and fattv meals 

bulk and consistency. 


were of constant 


1. The degree of contraction of the nor- 
mal pyloric sphincter — That the pyloric 
sphincter is closed when fluid food is in the 
stomach, except during the periods in which 
it Opens to permit the ejection of food into 
the duodenum, was demonstrated in 1913 by 
Cole 
easily confirmed by fluoroscopic studies that 
The 


authors have confirmed Cole’s observations 


His observations were so readily and 


they are now universally accepted. 
by means of the fluoroscope a large number 
of times. Further evidence that the normal 
quiescent sphincter is in a state of contrac 
tion is afforded by the fact that barium mix 
tures can be forced from the stomach int 


the duodenum only by the use of consider 


Pay So Minneapolis, Minn., Sept 


SS 


Nort 


able pressure on the abdominal wall and only 


when the sphincter has opened in relation to 


the advance OT an perist: 


antral 
When this is successful the filled ay 


Wave. 


trum and 


first portion of the duodenum are seen to be 
connected by narrow isthmus barium, 
which represents the lumen of the hincter ; 


on cessation of pressure this nari sthmus 


disappears. 


2. The beha he cte 
relative to the passage of carbo , pre 
tern and fatty foods from the s ich into 
he duodenu In the routine clinical a-ray 
examination of the stomach a ¢ vdrate 
meal consists of 500 ¢.c. of malted milk solu 
tion in which 90 gm. of barium sulphate aré 
held in’ suspension by the aid potato 
starch. The meal starts through normal 
pyloric sphincter inmediately vithin a 
few minutes after it has been ingested. The 
normal sphincter opens regularly, as each 
antral peristaltic Wave appre vaches, and per 
mits the passage of the barium meal into the 


duodenum over a period of about ten sec 


onds. In two young men with normal stom- 
achs the same phenomenon occurred 
the thick oatmeal 
mixed with barium. except in abi 


after 
ingestion of porridge 
rmal con- 
ditions accompanied hy pylorospasm, open 
ing of the pyloric sphincter at irregular inter- 
vals, as described by Cannon in cats, was not 
observed. The regular opening and closing of 
the pyloric sphincter, except in the presence 
well known 
further work on carly hydrate 


ot pvlorospasm, iS sO that no 


‘als was 
deemed necessary in the present investiga- 
tion. 


Observations on the behavior of the pi 


lorie sphincter after the ingestion of protein 
food were made on eleven your e men, 


with normal stomachs. one with 


ten 
quiescent 
duodenal ulcer, and one woman whose stom- 
ach was normal. 


Similar observations were made after the 
al young 


men. The duration of each experiment varied 


ingestion of fatty food in six nor 


from thirty minutes to six hours. In these 


experiments the food was seen to pass from 


the stomach into the duodenum normal 


Pyloric Sphincter in Man 
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1 
amounts as each peristaltic w 


ave approached 
the pyloric orifice By 


normal amounts is 
meant that quantity of barium which passes 
through the pyloric sphincter after the in- 
gestion of the barium meal commonly used 
in an .-ray 


examination for diagnostic pur- 
poses. The amounts of foodstuffs and of 
water fed in thes experiments formed a 


very thick mush when thoroughly mixed to- 


eether in a mortar. To the criticism 


obviate 
that the consistency of the food permits it to 
act more like liquid than solid 
fatty n 


the addition of w: 


foods, the 
administered 
The result 
the food- 


and eals 


without 


meat were 


obtained was the same, namely, 


stuffs began tO pass through the pylorus 
immediately. 

ur observations seem to indicate that 
both fatty and protein meals begin to leave 


the stomach within three to ten minutes after 
the food has been swallowed. Furthermore. 
the food passes through the sphincter into 
the duodenum as each peristaltic wave ap- 
proaches the pylorus. The amounts of a sin- 
which 
through the sphincter during a given time 


gle food or of different ones pass 


do not vary inthe same individual. 


3. The effect of hydrochloric acid and 
the pyloric 
sphincter—Solutions of hydrochloric acid 
and ina few instances of sodium bicarbonate 
were introduced into the duodenum and the 


effect on the opening and closure of the py- 


TO WS O11 


sodium bicarbonate 


lorie sphincter was ascertained. The behav- 
ior of the sphincter was constantly observed 
through the fluoroscope. The activity of the 
sphincter was determined by the passage or 
non-passage of barium from the stomach 
into the duodenum 

The subjects used were hospital patients 
whose physical condition at the time of the 
experiments was considered to be normal. 
The usual gastric analyses of these patients 
showed no abnormalities. 

The observations on the effect of hydro- 
chloric acid and sodium bicarbonate solutions 
on the pylorus were made as follows: the 
duodenal tube was passed subsequent to a 
fast; the 


twelve hour tube was allowed to 


LOO 


pass into the duodenum. The time required 
for the tube to pass from the stomach into 
the duodenum was variable; at times it was 
only a question of minutes and at others it 
required an hour or more. After the tube had 
entered the duodenum a meal was fed. 

The meal consisted of a meat and barium 
meal either with 
water or made in a mush by grinding in a 
mortar with 


rinsed down 200 ¢.c. of 


100 ¢.c. of water. In certain 
cases, where the subject was unable to eat 
the whole meal prepared, we gave an addi- 
tional malted milk, potato starch and barium 
mixture to enable us more completely to 
visualize the sphincter; however, this was 
necessary in only two cases. 

After the patient was observed a sufficient 
length of time to determine that the peri- 
staltic waves were orderly and regular we 
began the instillation of solutions of hydro- 
chloric acid and sodium bicarbonate. In some 
instances an N/4o0, in others N/20 and in 
one case an N/10 hydrochloric acid warmed 
to body temperature was instilled in from 
5 ¢.c. to 20 c.c. amounts into the first, second 
and third portions of the duodenum. The 
time of the instillation was varied in relation 
to the normal opening time of the pyloric 
sphincter. In some cases an injection was 
made just prior to the normal opening time 
of the pyloric sphincter and this was gauged 
by the observation under the fluorosc: ype of 
the advance of an antral peristaltic wave. In 
other instances the instillation of 20 c.c. of 
the acid was begun as an antral peristaltic 
wave reached the sphincter and the instilla- 
tion continued until the sphincter had opened 
and closed several times. In another series of 
experiments a I per cent solution of sodium 
bicarbonate was used in place of the acid and 
the pylorus was similarly observed. In these 
experiments on four individuals no effect 
was observed on the opening time of the 
sphincter, the amounts of barium passing 
through it, or upon its time of closure. It will 
be seen consequently that the behavior of the 
sphincter is the same whether acid or alkali 
is introduced into the duodenum. In a fifth 
subject the introduction of N/20 hydro- 
chloric acid or of I per cent sodium bicar- 


Normal Pyloric 


Sphincter in Man 


bonate into the first portion of the duodenum 
produced either complete or partial pyloro- 
spasm and vigorous duodenal antiperistalsis. 
This rather unexpected behavior was subse- 
quently explained by the discovery of a duo 
denal ulcer. In a subject the introduction of 
N/20 hydrochloric acid into the third por 
tion of the duodenum produced either com 
plete or partial pylorospasm associated with 
the development of very shallow gastric peri- 
staltic waves. In one subject a loop of the 
duodenal tube passed through the sphincter 
into the duodenum leaving the metal tip in 
the antral end of the pyloric sphincter. This 
permitted solutions to escape from the orifice 
of the tube directly onto the antral portion 
of the sphincter. 


DISCUSSION 


Our observations demonstrate that finely 
divided foods, regardless of whether they 
are solid or liquid, begin to leave the stomach 
within a very short period of time. Thus 
barium was observed to pass the sphincter in 
the time required for the subject to ingest 
the meal and be prepared for fluoroscopic 
observation, which was always less than ten 
minutes. It was of interest to observe that 
carbohydrates, fats and proteins behaved 
alike in this respect—contrary to what one 
would expect from reports of animal obser 
vations. That this phenomenon is true for 
carbohydrate meals has already been stated. 
But with the exception of Cole no observa 
tions in man of other types of meals have 
been published, and his publication unfor- 
tunately gives no experimental details. The 
barium meal through the pylori 
sphincter as each antral peristaltic wave ap 
proached that orifice. Cole has previously 


passed 


made similar observations. The opening of 
the pylorus at irregular intervals, as de 
scribed by Cannon in cats, was not noted. It 
was observed that the antral portion of th« 
stomach was quiescent except for peristaltic 
waves which at regular 
it. The contents of the 


intervals swept over 


antrum were conse- 


quently not undergoing a mixing process and 


the same food must have ren 


ained in contact 
with the gastric mucosa. Theretore, the sut 
face of the antral mucous membrane would 
be covered with material of a fai nstant 
degree of acidity. It is very probable that the 
reaction of this material is acid state 
ment is based upon the following facts: 

1. The authors have found in two sub 
jects, after feeding a meat 111K e food 
when first ejected from the ston nto the 
duodenum to contain free hydrochloric acid 
in the strength of N/60 and N/500. The 


position of the metal tip of the duoden: l tube 


and the phenomena transpiring in the ston 


ach and duodenum at the time ecimen 
for analysis was withdrawn wert mined 
by fluoroscopic observation 

From the above it follows that order 
for the stimulation of acid in the st ach t 
open, and in the duodenum t ose the 
sphin rer. there Must be assume X1ist 
ence of a very delicate balance en the 
antral and duodenal reflexes in relation to 
the presence Of] the same degree I cidity, 
the duodenal reflex being mucl More 
sensitive 

McClendon and Mevers and tl ithors 
have found the contents ot the rtiol 
of the human duodenum to be eit neutral 
or of low acidity \tter emptvi O itself 
food just ejected from the stomach the duo 
denum will, therefore, be practic: eutral 
in reaction, and in the presence ot ncreati 
juice possibly alkaline. Then if acid in the 
stomach causes the sphincter to relax, the 
sphincter should become patent when the 
duodenum empties itself of food. That this 1s 


not the case is demonstrated by the difficulty 


experienced in pushing barium tl ugh the 
sphincter into the duodenum by p tion of 


the abdominal wall. In fact, it is 


that barium can be caused to enter the duo 


denum by this means only when the sphincter 


opens in relation to the advance « antral 


peristaltic wave. From this it follows that, 1t 
the pyloric sphincter is under “acid control,” 
then the fact that it opens at re; 
vals and normally only in 


an antral peristaltic wave 


to the advance of | 


makes it necessary to assume eithe1 


Vloric S 


ybable 


a definit relation 


phincter in Man 101 


adjusted acid 


there is a regulatory 
mechanism in the antral region of the sphine- 
ter which produces the proper degree of 
acidity to relax the sp fairly exact 
time in relation to the 


staltic 


oach of a peri- 
Lay 
for properly 
neutralizing the contents of the 


wave toward the sphincter; or 


that a comparable mechanis1 


duodenum 


must exist. If either or such mechan- 


isms exist they must be so adjusted as to per- 


1 


mit of changes in the rhythm of the time of 


opening of the sphincter, as occurred in one 
of our experiments a ing alkali onto 
the end of 


more, while 


tter pour 
the pvlori 
the sphincter closes suddenly it 


remains open an apprec 


Further- 


sphinct 


iable length of time. 


flows through th 


Barium igh sphincter as an 


antral peristaltic wave approaches and con- 


tinues to do so until the wave has spent itself. 


The sphincter, therefore, does not close as 


soon as acid enters the duodenum, and the 


presence ot acid we have det onstrated cx 


perimentally. If a 
closure of the 


causes 
either (1) the 


proper degree of acidity must be 


1c] the 
sphincter then 
always de- 


veloped at a time when an antral wave has 


mechanism 


spent itself, or secondary 


in some wav regulatt reflex must be 


assumed. 

The existence OT the various factors out- 
lined are necessary to explain the theory of 
“acid control” of 


of the sphincter, and their ex- 


istence has not been proved. The assumption 
factors renders the 


mtrol of 


of the existence of these 
mechanism of the c the sphincter 
exceedingly complex. It is possible that some 
other less complicated mechanism may exist 
in man. The latter has been suggested, but 
not proved, by Luckhart, Phillips and Carl- 
son. These investigators found that a rela- 
tion exists between the muscular activity of 
the antrum and the opening of the sphincter. 
In four of the experiments here reported 
it has been shown that acid introduced into 
the duodenum did not prevent the opening of 
do not 

the duo- 


the pyloric 


the sphincter These observations 


support the theory that acid in 


denum causes contraction of 


sphincter. Furthermore, sodium bicarbonate 


was poured into the duodenum in a quantity 
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which, judging from the limited observations 
of the degrees of acidity of the duodenal 
contents, was sufficient to bring about neu- 
tralization. The latter must have occurred in 
an experiment in which 5 per cent sodium 
bicarbonate solution was allowed to flow into 
the duodenum. The carbonate solution was 
introduced on two occasions in quantities of 
10 c.c. and 20 c.c. after the pyloric sphincter 
had opened and up to the time of its com- 
plete closure. Before the introduction of the 
carbonate solution the chyme was collected 
as it was poured into the first portion of the 
duodenum during the latter half of the time 
the sphincter remained open. This allowed 
the first portion of the chyme to clear the 
region of the metal tip of duodenal contents. 
The concentration of free hydrochloric acid 
in the chyme was N/500, and of total acidity 
N/25 (titrated to phenolphthalein ). Accord- 
ing to the “acid control” theory, the sphincter 
should have remained patent as long as the 
duodenal contents in these experiments were 
alkaline. This it did not do, but was observed 
to close completely. However, absolute evi- 
dence that the amount of carbonate intro- 
duced neutralized all the acid in the duo- 
denum could not be obtained, although but 
little doubt can exist that neutralization was 
effected. 


Normal Pyloric Sphincter in Man 


CONCLUSIONS 

Conclusions drawn from the experimental 
work here presented are as follows: 

t. Finely divided carbohydrate, protein or 
fattv foodstuffs begin to leave the normal 
human stomach within from three to 
minutes after their initial ingestion. 

2. Under normal conditions the human 
pyloric sphincter opens regularly at the ap- 
proach of each antral peristaltic wave, allows 
chyme to pass through into the duodenum 
during an appreciable length of time, and 
closes when the antral peristaltic wave has 
spent itself. 

3. The 


ten 


introduction of N/40, N/20 or 
N/to hydrochloric acid solutions into the 
first, second or third portions of the normal 
human duodenum either produced no effect 
on the opening of the pyloric sphincter as 
observed by means of the fluoroscope, or pro- 
duced effects which were interpreted as the 
result of abnormal irritation of the duodenal 
mucosa. 

4. Neutralization of the contents of the 
first portion of the duodenum did not prevent 
the closing of the pyloric sphincter. 

5. The experimental results obtained offer 
evidence that acid is not the principal factor 


controlling opening and closing of the pyloric 
sphincter in man. 
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LEATHER-BOTTLE STOMACH (LINITIS PLASTICA)* 
IKEPORT OF FIVE Cases wi -EMARKS ON RELATIONSHIP TO SYPHILIS AND 
( CER OF THE STOMACH 
By LEON T. LE WALD, M.D 


Sit and Bellevue Mi oll 


gN view of the number of recent ported entv cases, described under the term linitis 
cases Of svphilis of the stor ~ which astica or cirrhosis of the stomach, and re- 


simulates in appearance that of the leather ported a case cured by gastrojejunostomy. 


bottle stomach, it seems advisal revise his case has been under obs« rvation for 
our ideas of the roentgen diagnos f this nine years and 1s still alive, Dr. Lyle informs 
condition me 

Despite the difficulty of attempting to dit Carman” (1920) has reported three cases. 
ferentiate by roentgen methods ne diffuse from our roentgenologic observation of 
infiltrating scirrhus carcinoma from syphi- these cases, it appears that th peculiar type 
litic infiltration, or fibrous infilts fthe of stomach to which the term “leather- 
stomach it 1S, nevertheless. POSS Lo dis bottle” has been pplied may represent any 
tinguish these cases one trom the erina one of three conditions: rst, fibromatosis; 
large enough proportion of cases at least to second, syphilis; third, diffuse carcinoma. 
facilitate and augment clinical diagt iS: and Cases illustrating these three types  to- 
In many instances it is possible t ike an gether with the roentgen findings are re- 
absolutely correct diagnosis when taken in ported below : ‘ 
conjunction with the Wasserman 

The leading 1 onographs on leather-bottl CAS s IES 
stomach have heen and are based largel 
upon clinical, operative or postmortem evi Case [. LEA1 r-BoTTLE STOMACH DUE 
dence; but with the addition entgen TO FIBROMATOSIS H. ©., female, aged 
methods of study of living pathology, which fiftv. Seven months prior to admission to 
permit of diagnosis in life, heret re not St. Luke’s Hospital the patient noticed a tu- 
possible ur knowledge of. th byect is mor in the epigastrium, which on examina- 
considerably supplemented tion was found to be firm, movable and non- 

The term “leather-bottle” appears to be tender. There was no complaint of pain, 


based upon the consistency and mess Of vomiting, nausea, sour eructations or jaun- 


the stomach wall rather than fro1 nv def dice. Solid foods caused gastric distress fol- 


nite r¢ semblanec ice) OUT mod bottles: low ed by Some Iching OT , there were 
though the narrowing of the pvl end of several bloody stools but no tarry ones; a 
the stomach and a compensato1 idening loss of forty-five pounds in one year. The 


of the cardiac end would seem to be the general appearance was that of a fairly well 
reason tor calling it a “leather-bottle’”’ stom nourished, not acutely 11] woman. 
ach, after the leathern water bottles of the Gastric analysis, free HCl—o, total acidity 
early Egyptians. Schrumpf (1876) calls it 30. 
stomach. 


Roentgen examination revealed a deform- 
Dr. H. H. M. Lyle’ in 1911 collected sey 


2CARMAN AND MILLI Roentgen Diagnosis, Dis- 
imnals of Surge IOTI ases of the \limet rv Canal Saunders, 1920. 
* Re | \ R | S Sept, 14-17, 192 
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ity of the horizontal portion of the stomach 
involving about one third of the stomach 
wall. (Fig. 1). It was very smooth and re- 
sembled closely a specific infiltration. Both 
the greater and lesser curvatures were in- 
volved. The stomach emptied at an exceed- 
ingly rapid rate, the meal meeting with prac- 


Leather-Boittle Stomach 


The stomach practically emptied itself in one 
hour. At the sixth hour the meal had reached 
the hepatic flexure. A considerable portion of 
the meal had been eliminated at the twenty- 
fourth hour. 

A confirmatory examination showed the 
deformity of the stomach persisting and flu- 


Fic. I 


Eight minutes after meal. 


Case |. LEATHER-BoTTLE STOMACH 
Deformity of 


greater and lesser curvatures 


Due To FIBROMATOSIS 


stomach involving 


Irregularity at esophageal en- 


trance indicating infiltration. Microscopic examination showed 


increase in fibrous tissue but no ez 


tically no delay at the pylorus, so that in five 
minutes the small intestine was filled. The 
duodenum was slightly dilated. At the car- 
diac end of the stomach there was some ir- 
regularity about the entrance to the esopha- 
gus, suggesting infiltration of this region. 


idence of cancer 


oroscopic examination showed the mass in 
the abdomen to be related to the deformity 
of the stomach wall. 

Carcin- 
oma of the stomach. At operation the stom- 
ach was found infiltrated with a large tumor 


Preoperative clinical diagnosis: 
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mass extending over the lesser curvature 
from the cardia to the pylorus. Lymphatics 
dilated, but no enlarged or palpable glands ; 
no epigastric adhesions. Incision made in the 
stomach just above the pylorus and two 
small pieces removed for microscopic ex- 
amination. 

Pathologic examination of the specimen 
taken from stomach wall showed consider- 
able thickening, apparently in the submucosa. 
The mucosa appeared normal and the serous 
coat was smooth and shining. The smaller 
fragment consisted only of mucosa and sub- 
mucosa. The latter was greatly thickened. 
There was no evidence of any gross lesion. 

Microscopic examination of the specimen 
showed that there was a very considerable 
increase in the sub- 
mucosa. This was very thick, rather dense, 


fibrous tissue of the 
contained large fibroblastic nuclei which were 
well stained and gave the form of cellular 
tissue. The mucosa was normal overlying 
this, or in some places was slightly hyper- 
trophic. Blood vessels were only moderately 
little 
change. There was no perivascular infiltra- 


thick-walled, showing comparatively 


tion, and only very little infiltration of the 
fibrous tissue, except along the deep surface 
of the mucosa where there were rather nu- 
merous lymphocytes. The pathologic lesion 
appeared only as a diffuse overgrowth of 
fibrous tissue. 

No cells suggestive of a neoplasm could be 
detected in the section. 

Patient was placed on anti-syphilitic treat- 
ment in spite of the negative \Wassermann 
examination. No improvement resulted. 

Roentgen examination five weeks after 
operation and about three weeks after the 
beginning of treatment showed practically 
no change in contour or emptying time of 
the stomach. (lig. 2.) 

Eleven months later the patient returned 
to the hospital complaining of abdominal dis- 
tention of two months’ duration, combined 
with a swelling of the legs for two weeks. 
She was able to take only a small amount of 
food at a time. There was no dyspnea or 
cardiac distress; 


no jaundice, pain or con- 


stipation. The lump in the epigastrium was 


still present. She gained in weight after the 
operation but then became so weak she was 
quite unable to walk. 

Physical examination: patient fairly well 
nourished and developed; not acutely ill; no 
cyanosis, jaundice or dispnea. Abdomen was 
distended, tense, dull in flanks; fluid was 
present in epigastrium ; irregular, large mass 
just above umbilicus; no rigidity. Gastric 


analysis: free HCl—o; total acidity—1o. 


Fic. 2. CASE | 


POSIS 


(Same FIBROMA- 
er exploratory operation and 
removal of section. Ten minutes after meal. 
Practically no change in contour or emptying time 


case as Figure 1.) 
Five weeks aft 


of stomach 


‘luoroscopic examination showed distinct 
delay in the esophagus, indicating spasm or 
organic constriction at the cardiac end of the 
stomach. 

Roentgen examination: the stomach re- 
mained very small as noted at previous ex- 
amination. The greatest transverse diameter 
of the stomach was only 5 cm. This con- 
firmed the diagnosis of leather-bottle stom- 
ach. Greater curvature 3 inches above» the 
umbilicus. At the fourth hour, the stomach 
was entirely empty. No delay in the ileum. 

The colon was sluggish. Most of the meal 
remained in the transverse portion of the 
colon at the twenty-fourth hour. 

At the fortv-eighth hour some of the meal 


~ 
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100 Leather-Bottle 
had reached the sigmoid. Traces remained in 
the transverse portion of the colon. 

The abdomen was aspirated and 10 c.c. of 
fluid removed. No operation. No medication, 
except tonic. Rest. 


Stomach 


vice of St. Luke’s Hospital, New York, by 
Dr. Samuel Lambert on September 29, 1914, 
with a provisional diagnosis of gastric ulcer 

History: Patient had suffered from pain 
and vomiting for two years with a loss of 


LEATHER-BOTTLI 
Two minutes 


Fic. 3. Case II. 
TWENTY-THREE. ) 


STOMACH 


after 


Due to SypuHitis. (AGED 
meal Note of 


diminished size 


stomach with compensatory dilatation of esophagus and rapid passage 


of the meal through the pylorus. 


Case Il. StToMAcH 
Due to A., female, aged 


twenty-three, married. Case referred for 
roentgen examination from the medical ser- 
This case is one of a group of cases of syphilis 


of the stomach reported in AMERICAN JOURNAL OF 
ROENTGENOLOGY, February 1917, iv, 76, by the author. 


hfty pounds in weight. Four months pre 
viously she had had a therapeutic abortion 
performed for persistent vomiting and a 
similar occurrence once before that, three 
months after her marriage. Whenever she 
took food she was seized with a sharp pain 
in the epigastrium followed by vomiting in 
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about fifteen minutes, which relieved 
pain. Test meal: blood, 0; lactic acid, 0; 


HCl, 0; total acidity, 14. 


the 


free 


Roentgen examination showed a peculiar 
deformity involving the pyloric half of the 
stomach. (Fig. 2.) This region appeared to 
be infiltrated, together with the pyloric ring 
which is held open allowing the food to pass 
out of the stomach in a most remarkable 
manner. At the sixth hour there was a small 
residue high up in the cardiac end of the 
stomach. Syphilis of the stomach was diag- 
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had ceased and weight had been gained. 
Roentgen examination showed the peculiar 
deformity of the stomach persisting and at 
the sixth hour there was a small residue at 
the cardiac end of the stomach. 

March 1, 1915, patient remarkably im- 
proved, had gained forty-four pounds in 
weight, and was entirely free from pain and 
vomiting. Roentgen examination showed the 
deformity at the pyloric end of the stomach 
still persisting and the stomach emptying at 
avery rapid rate. (Fig. 5.) At the sixth hour 


Fic. 4. Case Il. (Same case as 
SyPHILis. (AGED 
examination 


Figures 3 
TWENTY-THREE. ) 


and 5.) 
(onhirmatory 
minutes after meal 


Five 
nosed and a Wassermann examination ad- 
vised. It was reported four plus. 

On October 5, 1914, a confirmatory ex- 
amination was made. This duplicated the 
finding of a peculiar deformity involving the 
pyloric half of the stomach causing a consid- 
erable narrowing of the lumen, an appear- 
ance which is characteristic of syphilis of the 
stomach. (Fig. 4.) On November 11, 1914, 
another examination was made after the pa- 
tient had been placed on anti-spyhilitic treat- 
ment following the findings of a positive 
Wassermann reaction. Nausea and vomiting 


Fic. 5. Case Il 


(Same case as Figures 3 and 4.) 
SYPHILIS 


(AGED TWENTY-THREE.) Five months 
after medical treatment. Ten minutes after meal. 
Cessation of symptoms. Increase in size of stomach 
with less rapid emptying 


there was a very small residue in the cardiac 
end of the stomach, very much as in the 
earlier examination. 

February 16, 1916, roentgen examination 
showed still further improvement in the size 
of the stomach, indicating some absorption 
of the infiltration. This was particularly evi- 
dent about the pylorus, the sphincter having 
regained its function so that food passed 
through it at about a rate instead 
of at the excessive rate previously noted. 


normal 


She was free from all stomach symptoms 
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and had gained fifty-four pounds in weight. 
November 20, 1916, 


healthy child. 


gave birth to a 


Case III]. LeEAtTHER-BoTTLE STOMACH 
DvuE TO CARCINOMA IN A GIRL TWENTY- 
THREE YEARS OF AcGE.*—D. V., admitted to 


Leather-Bottle Stomach 


first there was no nausea or vomiting, but 
later it was accompanied by incessant vomit- 
ing. There was no blood in the vomitus 
There was marked loss in weight. 

Physical examination ; a very poorly nour- 
ished adult female, decidedly pale, with 
drawn features. Abdomen: there was a mass 


Fic. 6. Case IL]. LEAtTHER-BottLeE STOMACH DvE To CARCINOMA, IN A GIRL 


TWENTY-THREE YEARS OF 


\ceE. Two minutes after meal. Note dilatation 
of the esophagus, diminished size 


of stomach with rapid emptying. 


Microscopic examination: carcinoma 


St. Luke’s Hospital March 24, 1919, with a 
clinical diagnosis of anemia. Possible cause, 
carcinoma of the stomach or splenomegaly. 

History: four months ago patient began 
to suffer from indigestion, especially notice- 
able about one-half hour after meals and 
lasting from one to one and a half hours. At 


4This is the earliest age in which carcinoma of the 
stomach has been observed by the author. A case at 
the age of fifteen years is abstracted in the Journal 
of the American Medical Association, April 2, 1921 


in the epigastrium extending to the left side 
and palpable two inches below the costal 
margin. It moved with respiration and had a 
very distinct edge. It appeared to represent 
either the left lobe of the liver or the spleen. 
Wassermann reaction negative. Gastric anal- 
ysis: free HCl—o; total acidity—o. 
Roentgen examination. the fluoroscope re- 
vealed a most remarkable condition. The 
opaque meal passed immediately out of the 
stomach. The condition 


resembled very 
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closely that observed in several cases of syph- 
ilis of the stomach. The opaque meal ex- 
amination confirmed the fluoroscopic find- 
ings of a remarkably small stomach with a 
gaping pylorus. So rapid was the emptving 
of the stomach that a roentgenogram was 
made with extreme difficulty, taken while 
the patient was in the act of swallowing and 
prone on the table. The 
stomach as thus outlined measured only 
about 11 


(Figs. 6, 7, 8.) 
by 3 cm. Kight days later a con- 
firmatory examination was made with the 


patient in the prone position. A partial 


Fic. 7. Case Ill. (Same case as Figures 6 and 8.) 
CARCINOMA, (AGED TWENTY-THREI Six minutes 
after meal. Meal passing rapidly into jejunum 


filling of the esophagus could be made out, 
suggesting some attempt at compensatory 
dilatation to make the 
stomach. 


up for small-sized 

The patient was operated upon April 22, 
1919. The duodenum, pylorus and distal inch 
of the stomach were apparently normal. 
Proximal to this was a lump which was 
sharply marked by a hard indurated line. The 
stomach was contracted and the walls were 
the seat of nodular induration which felt 
carcinomatous to the operator. Surrounding 
the stomach there were a few hard nodes. 
The stomach was closely adherent to the 
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under surface of the liver. A jejunostomy 
was performed and a tube inserted. 

Pathological examination. Specimen re- 
moved at operation consisted of a small node 
from the greater curvature with considerable 
inflammatory tissue surrounding it. 
very firm and white on section. 


It was 


Microscopic examination of the section 
showed a considerable amount of inflamma- 
tory tissue invading the fat. There was also 
a small lvmph node which was almost en- 
tirely fibrous. This fibrous tissue and fat 
were diffusely invaded by small epithelial 


Fic. 8 


CASE 
(CARCINOMA 
atter meal 


III. (Same case as Figures 6 and 7.) 


(AGED TWENTY-THREE.) Eight minutes 
Stomach almost entirely empty. 


cells growing singly or in slender tubules ap- 
parently in the lymph vessels. They were 
only moderately hyperchromatic, the nuclei 
were rather large in proportion to the size 
of the cell, although the entire structure was 
comparatively small. Some of the blood ves- 
were very thick-walled and the coats 
were extensively invaded by these small cells. 
The fat appeared to be actively growing since 
there were numerous nucleated cells with a 
pale cytoplasm as well as fat vacuoles with- 
out nuclei. Diagnosis: 
matory 

stomach. 


sels 


Carcinoma in inflam- 


tissue from greater curvature of 


a 
Q 
dix: we v 
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In spite of the operative procedure the pa- 
tient continued to lose weight and strength 
and died two weeks later. Autopsy revealed 
cancer of the stomach and the following 
notes were extracted from the autopsy rec- 
ord: The neoplasm began at the cardia. The 
cancer extended along the lesser curvature 
above the 


and stopped short about 3 em. 


Leather-PB« ttle Stomach 


toneum, but the exact site of the original tumor 
could not be determined. It probably originated 
in the stomach. The history is as follows :] 


CasE IV. 


PROBABLY 


STOMACH 
CARCINOMA.—C. M., 


LEATHER-BOTTLE 
DUE TO 
male, aged fifty-six. Has complained of 


stomach trouble for nine months; suffered 


Fic. 9. III. 


Photograph of stomach showing 


pyloric opening. The lesser curvature was 
greatly thickened. The omentum was firmly 
fixed to the greater curvature and a little of 
the fundus remained free from the growth. 
The pancreas was adherent to the stomach 
and on section appeared to be normal. The 
stomach was contracted, measuring but 10 
cm. in its vertical axis. (Fig. 9.) The liver 
showed no evidence of metastatic involve- 
ment. 


[A fourth case of a 
stomach has been encountered and explored 


very similar-shaped 


surgically and the microscopic examination 


showed the presence of carcinoma of the pert 


ARCINOMA Ol rH! 


STOMACH 


( AGED 


and 


TWENTY-THREE. ) 
diminished size thick wall. 
from vomiting and pain in the abdomen. Ad- 
mitted to St. Luke’s. Hospital, July 12, 1919, 
under the service of Dr. Nathan Green. 
Roentgen examination revealed a remark- 
ably small stomach, measuring about 12 by 
4 cm. in diameter. (Fig. 10.) The pylorus 
was gaping so that the duodenum and upper 
jejunum were filled within a few minutes. 
There dilatation of the 
esophagus. The findings were typical of 
leather-bottle stomach and closely resembled 
cases of syphilitic infiltration of the stomach 
wall. Wassermann was negative. 


was secondary 


Exploratory laporotomy was performed 


Leather-Bottle Stomach 


July 22, 1919, by Dr. Green. The abdomen 


distended. There was free 


fluid in the peritoneal cavity. The intestines 


was markedly 


were matted together owing to numerous 


Case I\ 
Fifty minutes after meal 


ic. 10 


dilatation of esophagus 


trom abdomen: origin ol 
adhesions and covered by minute carcino- 
matous growths. The stomach and transverse 
colon were matted together so that it 
impossible to determine the primary seat of 


Was 


the carcinoma 
transverse 
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Both the stomach and the 


colon were infiltrated with the 


new growth. The liver was hard and nodular 
and studded with metastatic nodules. A sec- 


Cm 
MALE AGE 5 


DueE PROBABLY TO CARCINOMA 


Note small size of stomach with compensatory 
Pathologic 


examination metastatic carcinoma 


erowth not evident 


tion was removed for microscopic examina- 

tion from the infiltrated omentum. 
Microscopical examination reported by 

Dr. L. C. Knox. Section consisted of fatty 
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tissue with extensive productive inflamma- 
tion and large collections of lymphocytes, 
and throughout this a few infiltrating car- 
cinomata cells. The cells were rather small 
and were found in small groups only, but 
the nuclei were large, hyperchromatic, and 
showed numerous There 
tendency to form glands and no evidence as 


mitoses. was no 


Leather-Bottle Stomach 


aged sixty-three. The patient had suffered 
from vomiting for several months; no food 
in the vomitus, just mucus and apparently 
bile. The vomiting had become almost con- 
tinuous and was without relation to the tak- 
ing of food. It was impossible to obtain 
stomach contents for a gastric analysis. (The 
reason for this is very evident in view of the 


Fic. 11. Case V. LEATHER-BOTTLE 


STOMACH 
Twenty-five minutes. Note small size and dumb-bell shape, very 


CARCINOMA (?). 
rapid 


DUE TO 


emptying and compensatory dilatation of esophagus. 


to the possible origin of the growth. Diag- 
nosis: Metastatic carcinoma from abdomen. 

Discharged from the hospital August 7, 
1910. 

| Note: Just prior to publication of this 
article an additional case of leather-bottle 
stomach has been observed. The history is as 
follows :] 


CasE V. LEeaATHER-BOTTLE 
DvuE TO CARCINOMA 


STOMACH 
(?).—C. M., female, 


rapid emptying of the stomach shown radio- 

graphically.) Wassermann negative. 
Roentgen examination: the lower end of 

the 


( Fig. 


dilatation. 
11.) The stomach was exceeding) 


small and dumb-bell shaped. (Figs. 12, 13.) 


esophagus showed | slight 


The pylorus was gaping so that the entire 
duodenum and upper jejunum were imme- 
diately filled. Moderate dilatation of the 
duodenum suggested some tendency to com- 
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pensation for the small size of the stomach. 
Roentgen diagnosis: leather-bottle stomach 
—cause not evident. 

A confirmatory examination made three 
days later showed the same appearance. No 
abnormality of the colon observed. 

On account of the continuous vomiting the 
March 
11, 1921 (two weeks later) a jejunostomy 
was performed by W. A. At op- 
eration the stomach was found to be greatly 


patient begged for operative relief. 
Downes. 


reduced in size and capacity ; o1\ ing a tvpical 


Fic. 12. CASE \ 
CARCINOMA (7) 


LEATHER-BOTTLE STOMACH 


DUE TO 


Twenty-eight minutes. Dilatation 


of duodenum compensating for small size of 


stomach 


leather-bottle appearance. The walls were ex- 
tensively involved in what appeared to be a 
diffuse carcinoma. In the middle of the lesser 
curvature was a contracted area which sug- 
gested the site of a previous ulcer. No evi- 
dence of secondary nodules in the liver or 
lymph nodes, so that no material was ob- 
tained for microscopic examination. 

Further report of this case may be made 
later. 


SJ 


CONCLUSIONS 


1. The cautious roentgenologist, on en- 
countering a case showing the typical appear- 
ance of leather-bottle stomach, will do well 
to report his findings in detail, but reserve 
his final diagnosis, stating that the case may 
be one of three things: 

(a) Syphilis of the stomach. 


(b) Diffuse carcinoma of the stomach. 
(c) Fibromatosis of the stomach wall. 
2. The terms “‘linitis plastica’ and 


FIG 
CARCINOMA (7?) 


bell 


13. CASE V. LEATHER-BoTTLE STOMACH 
Thirty-two minutes, 


still 


DuE TO 
Note dumb- 


appearance persisting 


“leather-bottle stomach” well be re- 


tained as descriptive of this tvpe of deform- 


ity of the stomach, but with a full apprecia- 
tion of its triple nature. 


DISCUSSION 


Dr. A. F. Ho_pinc. In discussing this paper, 
we (Jackson Clinic) happen to have a case of 
linitis plastica hypertrophia chronica, and I 
thought I would show you the slides and trace 
the development of this case, which as far as I 
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know is unique in that it has been under 2-ray 
observation since its start. This case was ex- 
amined first in December, 1919, and a filling 
defect demonstrated. I reported a “filling de- 
fect which was suspicious,” and suggested a 
re-ray. Dr. James A. Jackson and I examined 
the patient together fluoroscopically. We got a 
perfect outline of the stomach, so we thought 
that the defect previously seen was due to 
spasm or to pressure of the spine, or some- 
thing like that. There was no tumor palpable. 
The case was discharged with instructions to 
report at the end of three months. At the end 
of eight months, I found the case had gone to 
the University Clinic, and that they had made 
an #-ray examination. Dr. R. H. Jackson was 
asked for a surgical opinion, and we asked to 
see the plates. These plates showed a filling 
defect, constant, which we thought was car- 
cinoma. At this time, there was a palpable 
epigastric tumor. 

This shows the development of this case 
eight months before we found first a filling 
defect, and then were able to exclude it—for 
by the administration of antispasmodics, we 
had a normal stomach shadow—no palpable 
tumor. Eight months later—large, typical, con- 
stant filling defect-—palpable epigastric tumor. 

The case was operated by Dr. R. H. Jackson, 
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and a pylorectomy done. After taking the 
tumor out he said it cut rather “funny,” that 
it showed a cheesy consistency, and did not 
cut like a typical carcinoma, that when he cut 
through it, it creaked like leather. So the 
specimen was sent to the Mayo Clinic, and 
they reported back a typical case of linitic 
plastica. Through the kindness of Dr. Broders, 
[ have been able to obtain slides and photo- 
micrograph of the case, which are here pre- 
sented. I am indebted to Dr. Curl for 
privilege of showing some of these plates. 


the 
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brought up which is still under discussion by 


A question has been 


pathologists. For example, Dr. Ewing, I be- 
lieve, takes the stand that all linitis plastica 
cases are malignant, with the idea that they 
that if vou search hard 
you will find carcinoma cells. How 
ever, other pathologists do not agree with this, 


are carcinomatous, 
enough, 


and among a series of sixty cases reported by 
Dr. Lyle, you will find statements like the 
following: “Linitis plastica, malignant type; 
linitis plastica, benign type,” ete. Case I is run 
fatal 
but whether due to the gastric stenosis or t 


ning a course toward a determination, 


malignancy is not definitely known. 


SELECTIVE ORGAN STIMULATION BY 


ROENTGEN RAYS: 


ENZYME MOBILIZATION 


By WILLIAM F. PETERSEN, M.D 

Cp. 1 ( ( 

\ ¢ 

the numerous biological phe- 

nomena which have been studied in 
connection with w-ravs and ( radiant 
agents, the effect On enzymes received 


considerable attention. Usually such studies 


have been made by subjecting 


Vines 7 
vitro to rays of varving intensit Che opit 
10n has been repeated] expressed t intra- 
cellular enzyme activity must be ered tol 
lowing the raving of tissues. numbet 
of observations have been recorded which re 
late to this subject. Thus Heile eved that 
the destruction of the leucocyte wld lib- 
erate large amounts of prote enzvmes 
and that these libe rated enzvines uld ther 
be able to attack other tissues veubereg, 
who worked with the effect dium on 
tumors, formulated his ideas in the follow- 
ing manner. The radiation causes a destruc 
tion of all the enzymes which ve to de 
normally with the anabolic processes of the 
cell, while those that bring al utolvsis 
are not altered. He showed th ed cai 
cinoma tissue autolyzed more r 
than unrayed tissue. numbet het 
workers have reported experiments similat 
in character ( Packard, Heile, Wohlgemuth 
Cue... 

So far no experiments have been reported 
which deal with the actual demonstration o1 


alterations in the titer of the serw 


after x-ray or similar stimulatior nder the 
circumstances we thought it would be of in- 
terest to determine (a) whether such an 
alteration in titer does take place, (b) 
whether variations in the serum enzymes 


take place when different organs are stimu- 
lated, and (c) the influence of d 


of 


ifferent de 


orees stimulation the alterations in 


titer 


On 
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AND CLARENCE C. SAELHOF, M.D. 


Illinois, 


In our experimen 


rather than the smaller 


have used dogs 
animals. 
in be withdrawn 
from them for study without injury; the 
normal 


laboratory 
Che larger serum amounts c: 
serum enzyme titers more closely 
those obta in the human, and 


smaller at 


resemble 


in umals the raying of organ 
difficult and 
es it is of course 1m- 
possible to confine the 1 LVS tO 


so that 


groups 1s technicalh 


much more 
uncertain. Even in di it 1 
any one organ, 


1 


when the liver area is rayed, parts 
-intestinal tract, 
ncluded to 


interpreted 


ot the pancreas, the 
necess% rily 
the 


with this conside1 


etc.. will some 


extent and results must be 


ation in mind. In our pre- 
liminary experiments we used large doses 
inch distance from the 


back-spark without 


( Coolidge tube, LO 
skin, 8 


hlter) for periods l 


ma., 5 t 


from fifteen min- 


utes to one hour. With the shorter periods of 


exposure we found that raving of the liver 


and intestinal areas resulted in some mobili- 


zation of enzymes, bi following the 
longer periods the titer of the enzymes 
diminished. We then proceeded with a filter 
(4 mm. aluminum) and reduced the time of 
exposure to the following periods—five min- 
minutes, the 


filter. When so 


utes, ten minutes and twent 


latter 


with and without 


raved, considerable alterations in the serum 
enzymes could be determined depending on 
the area raved and on the duration of the 
exposure. 

Our studies on the dogs included the nitro- 
gen secretion, the non-coagulable nitrogen of 
and differential 
count, the ec agulaty n time of the blood, the 
titer of the serum protease, 


the serum, the leucocyte 


peptidase, este- 
rase (lipase), diastase, the anti-trypsin, and 
the complement titer. During the course of 
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the experiments a number of dogs were used 
for each regional exposure, but in the accom- 
panying chart the average for two dogs has 
been used. 

Nitrogen Excretion—The animals were 
kept in metabolism cages and on a fixed 
diet. With the exception of the periods fol- 
lowing the longest liver exposures there was 
no apparent increase of nitrogen excretion 
following the x-ray periods in the course of 
the experiments. Following the twenty min- 
ute exposure of the liver area the average 
nitrogen excretion was. however, increased 
approximately 60 per cent for a period of 
four days following the exposure. 

Von-coagulable mtrogen of the serum.— 
This was altered to a considerable extent 
only following raying of the liver area where 
an increase of as much as 50 per cent was 
occasionally determined after raving for ten 
minutes or more. This increase persisted for 
several days in such animals. Hall and 
Whipple * in their experiments with lethal 
x-ray doses obtained such increases with 
considerable regularity. 

The Leucocyte Count.—The leucocytic 
reaction showed considerable differences 
with the different regions stimulated. In the 
following tabulation the normal count taken 
before the x-ray exposure is contrasted with 
the average of the counts obtained for the 
one-half hour, one hour, five hour, twenty- 
four hour, forty-eight hour and seventy-two 
hour periods: 


CHart | 


Spleen Intestine 
Normal 


\fter § min. 


10,000 3,000 


Exposure 7,600 16,700 3,400 


Before 
\fter 


Exposure 


3,200 14,200 3,000 


IO min. 


5,000 13,400 5,200 


Before 3,400 11,400 ,400 


“I 


\fter 20 min. 


10,000 


Exposure 12,900 


11,300 


Before 4,800 13,700 14,300 


After 20 min 


Exposure 8,100 14,300 17,450 
(without filter) 
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In Chart I the effect of the raying on 
the leucocytes is graphically apparent. It 
will be observed that following the raying 
of the liver there resulted a leucocytosis of 
transient nature; following raying of the 
intestinal area the effect of raving was a 
step-like increase until a_ relatively high 
leucocytosis (15,000) was maintained. The 
two dogs used for the spleen experiment 
commenced with a relatively high leucocyte 
count (as well as a high serum enzyme 
titer) and raying did not materially alter 
the count. The commonly observed leuco- 
penia that follows raying in the human was 
not observed in this series of animals with 
the doses that we employed. 

Differential Count.—Following the raying 
of the hepatic area three of four dogs ob- 
served showed a well marked eosinophilia 
This ranged from 5 per cent to 20 per cent 
and persisted for a number of days after the 
exposure. Raying of the intestinal area and 
the splenic area resulted in general in a 
diminution of the mononuclear elements and 
a relative increase in the polymorphonuclear 
cell forms. 

Blood Coagulation. —A number of Euro- 
pean observers have recently discussed the 
increase in coagulability of the blood which 
they the 
Our observations were made with 
the capillary tube method and gave us a nor- 
mal clotting time that varied between three 
and four minutes. Promptly following the 
raving of the animals this was usually re- 
duced from one to two minutes, the blood 
clotting so rapidly that the bleeding of the 
animals was at times very difficult. In our 
there very little difference 
whether the splenic or hepatic or intestinal 


have observed after raving of 
spleen. 


series seemed 
area was rayed, the result being apparent no 
matter what region stimulated. In 
studies reported in the following paper it was 
found that an increase in the thromboplastic 
substance as well as an increase in fibrinogen 
occurred after the raying. 

The Serum Enzymes Protease. —The pro- 


Was 


teolytic titer of the serum was estimated by 
the chloroform method which has been de- 
scribed elsewhere.* While Open to objectir ms, 
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it nevertheless seems to give a fair 
the proteolytic capacity of the blood 
be observed in the chart (the nitr 

of the 


index of 
\s will 
n digest 
serum 1s expressed in 1/10 milli- 
grams), raying of the hepatic area increased 
the serum proteases after the ten 


minute ex- 


The 


posure and the tw enty minute exposure 


long exposure when unscreened was no 
longer effective. Protease appeared in the 
serum after raving the intestinal area, too, 


while raying the spleen seemed 
be followed by 
high titer. 


in general to 
a diminution of the originally 

Peptidase—Peptidase was titrated by al- 
lowing varying dilutions of serum t 
Witte 
tion of tryptophan by me: 
bromine 


) digest 


peptone and determining the libera- 
ins of 


Normal 


contains no peptidase ; 


the simple 


color reaction. dog serum 


Liter Tray 


ing the liver the enzyme makes its appear 
ance but never to ae extent that was ob- 


served after raving the intestinal area 
ing of the splenic area was never fo 


bv such mobilization. 


Lipase.-—Serum esterase was determined 
by incubating ethyl butyrate with serum and 
titrating the resulting formation of acid by 


means of 1/50 NaOH 


Moderate d 


ses Of 
r-ravs seem to mobilize this enzyme after 
raving the hepatic as well as the intestinal 
area; raying of the splenic area, on the 


other hand, seemed to cause a gradual reduc- 
tion in the amount of lipase in 
This was 


in all of 


the serum. 


not, however, a constant finding 


our animals, for in some raving 


of the spleen was at times foll 


wed by a 
well-marked 1 


nobilization of lipase, ¢ specially 


following single dose of «lerate 
intensity. 
Serum Diastase.-—The titer of the serum 


diastase was determined with the 
muth method of starch digestion by 


dilutions of serum 


W ohlge- 
varying 
, and the titer is expressed 
in units (24 hour digestion). 
hepatic area was usually followed by 
sharp rise in the diastase curve 
this 


a short 
In the chart 
does not become 


apparent because 


average for the six bleedings the 


exposure was not greatly altered. Raving of 


the intestinal area did not generall 


Raving of the 


the 
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the titer, while raying of the splenic area was 
followed rather by a diminution. 
Complement—The complement _ titer 
(hemolytic titer) was followed in a number 
of animals, but seemed unaffected by the 
rays in the dosage that we employed. (Not 
charted. ) 
Anti-ferment.—Fluctuations in the titer of 
the serum anti-ferment were quite marked. 


As a rule the titer increased for a short time 


diminished and 
again for 
eight to seventy-two hours. 


following the exposure, then 


gradually increased from forty- 


The most marked 


effect follow ed the more intense periods €X- 


posure. (Not charted. ) 
DISCUSSION 
While the clinical development of the 


r-ray and the related radiant agents has been 
confined largely to the field of diagnosis and 
local therapeusis, the possibility of remote 
therapeutic effect has not been uninteresting 
to medical \mong Edsall 
endeavored to utilize the 
effect of the «-ray in stimulating autolytic 
processes by their effort to hasten the auto- 


observers them 


and Pemberton 


Ivsis of unresolved pneumonia by means of 


r-ray. Since thei a number of 


observers have apparently sought similar ap- 


r publications 


plications. Perhaps the work of Manukhine ° 
is of particular 
Manukhine, 


direction. 
nfluence that the 
spleen seems to have in pom influen- 
cing the course of a 
that 
tuberculous animals | 


interest in this 


aware of the 1 

tuberculous 
the spleen of 
and patients) the tu- 
\When, on the 
other hand, he rayed the liver the tuberculous 
process rapidly 
plain the 
that 
the 


cess, 


found when he raved 


berculous process improved 


extended. He sought to ex- 
the 

reaction ‘with 
While this 


are nevertheless of 


result because of differences 


follow in the leucocytic 


different organs stimulated. 
is not to be excluded, we 
the opinion that other factors must be taken 
nong them the effect of 
the serum enzymes which 
in these 


into consideration, a1 
as we have shown 


studies takes place after V-Tray 


stimulation. 


Other 


observers besides Manukhine have 
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taken advantage of the remote effects of 
4-ray stimulation to bring about therapeutic 
effects. Drey and Losser* have but recently 
called attention to the effect of splenic .v-ray 
stimulation on bronchial asthma, an effect 
first observed by Schilling ;* Stettner*® has 
used the stimulating property of x-rays in 
increasing healing and ossification and has 
also made the application in the stimulation 
of glands of internal secretion, as for in- 
stance in raying the head to stimulate the 
hypophysis to promote growth.'® Stephan’s ' 
work in studying the effect of splenic raving 
on the blood coagulating mechanism will be 
discussed in the following paper. 

The regional stimulation of the abdom- 
inal organs such as we have reported in this 
paper may perhaps be of some significance in 
the study of the intoxications brought about 
by «x-rays and similar agents. Using small 
laboratory Martin 
Aldrich *° intoxication was de- 
pendent on exposure of some part of the 


animals Denis, and 


found that 


gastro-intestinal tract and they are of the 
impression that the intoxication is closely 
concerned with a reduction of the alkali re- 
serve found by them following raying of 
intestinal areas. Hall and Whipple 
the intoxication as a protein intoxication fol- 
lowing injury of the gastro-intestinal mu- 
cous membrane. If the effect is in the nature 


regard 


of a non-specific protein intoxication we 
must keep in mind that some of the remote 
therapeutic effects occasionally observed may 
be closely related to non-specific therapeutic 
results obtained by other means, such as vac- 
cine, proteose, milk or tuberculine injections. 

If pathological lesions are to some extent 


influenced by the serum enzymes it would 
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seem to us possible that through .«-ray organ 
stimulation or stimulation by other related 


agents a means of such therapeutic control is 


offered. We are of course at the present time 


unable to state definitely whether the metab 
olism of the normal cell is altered by the al- 


teration in titer of serum enzymes; but where 


we deal with necrotic tissue it would seem 


plausible that an increase of the pr teolytic 


serum enzymes would hasten the removal of 
such material provided that other factors 


that influence digestion (hydroxyl-hydrogen 


balance, anti-ferment concentration, etc. ) 


are 


favorable. It might seem of interest to kee] 


such enzyme mobilization in 


mind 


when 


studving the remote effects of radiant agents, 
not only where we have to deal with toxi 
manifestations (.v-ray shock, etc.) but als 


where favorable therapeutic influences aré 


made manifest. 
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THE INFLUENCE OF X-RAY 


ORGAN STIMULATION ON 


THE COAGULATION MECHANISM 


NC] 


By partment 


URING the experimental 


rvations 


D 


on the effect of the x rav exposure of 
the hepatic, splenic and intestinal 


for 
varying periods of time as reported in the 


rea 


preceding paper, ev idence of a chang‘ 


in the 


coagulation time of the blood was obtained 


A number of recent investigators, serving 


SAELHOF, M.D 


vstological Chemist nivel 


Medicing 


Illinois, 


ILLINOIS 


extensive loss of blood. The essential factor 
that arrested and cured the hemorrhagic ten- 
dency was the increase in the quantity of the 
and this was realized 
by the action of the roentgen rays on the 


coagulating ferment, 


spleen. He thinks they exert a 


specific func- 
tional stimulus on th 


e elements of the spleen 
the reduction of the coagulation time follow other than the lymph follicles. The blood 
ing the raving of the splenic area e sug- platelet count does not seem to be modified. 

A 
i\ 
NY | 
\ 
24 48 72 at. 24 4¢ 24 48 78 
CH I. | RAY EXxposurt WENTY MINUTES. 
gested that measure for therapeutic use in The coagulation time was shortened some- 
cases Ot severe hemorrhage. Stephan! for times to one fourth even in normal subjects 


instance reports ad Case ot purpura ulminans 


In a man of forty-five in which a refractory 
hemorrhagic diathesis was successfully com- 
bated early in 1919 by means of deep roent 
genotherapy applied to the spleen. Investiga 


tions that he undertook in connection with 


this result led him to state that roentgen 
radiation applied to the spleen rapidly de- 
creases the coagulation time of the blox cl 

vitro, and increases likewise to msider 
able extent the amount of coagulating fe1 
ment in the blood serum. Radiation seems 
to have the same effect on the nism as 


maximum effect 
Was apparent between the second and fourth 
then 


by raving the spleen; the 


hours, and subsided. His 
clinical and experimental research demon- 
strated, he that 


functioning of the 


eradually 
believes, stimulating the 


spleen by roentgen ra- 
as theoreti- 


cally a true physiologic method of arresting 


arded 


~ 


diant energy must be re; 


venous and parenchymatous hemorrhages. In 
numerous cases it proved extraordinarily ef- 


fectual in practice, far surpassing the effect 


of anv medical hemostatics 
Jurasz ~ considers this observation of con- 
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siderable practical importance in surgery, and 
recommends that before operative proced- 
ures the coagulation time of the patient be 
determined, and if it is found delayed, that 
the patient be raved from fifteen to twenty 
hours before the operation in order that the 
coagulation time be brought within normal 
limits. 

As a matter of fact it is probable that any 
stimulation of the spleen results in this same 
effect on coagulation. Thus Nonnenbruch 
and Szyszka’ found that simple diathermy 
of the splenic area would appreciably in- 


; 12 
Platelets 
per c.mm. 

1,000, 000 =: 


Influence of X-Ray Organ Stimulation on Coagulation 


might simulate the results obtained wher 
there is an actual increase in the thrombin. 

In view of the practical importance of the 
subject we have made a detailed study of the 
alterations that occur in the coagulation 
mechanism following raying of the hepatic 
intestinal and splenic area. The observations 
included the following: clotting time; pro- 
thrombin; antithrombin; fibrinogen; blood 
platelets. 

Prothrombin and antithrombin determina- 
tions performed the 
method of Minot.° Thrombin was prepared 


were according to 


+b 


LINE 


Il. Heavy 


LIGHT LINE 


crease the coagulability of the blood in from 
one to two hours. The effect was, of course, 
not quite so pronounced as following radia- 
tion. Szenes* found that the increase in co- 
agulation occurred not only after raving the 
spleen, but after raying lymphatic tissues 
in general. 

In a more recent publication Stephan ° 
takes exception to the work of Szenes, how- 
ever, for the reason that his observations 
were limited wholly to the measuring of 
the coagulation time, not to a study of the 
individual factors in the coagulation balance. 
Thus a lowering of the antithrombin con- 
tent, or an increase in the platelet count 


Titer after raying hepatic area; Dorrep 


Line—lIntestinal 


aTCa 


Splenic area 


according to Howell.’ Fibrinogen determina 
tions were recorded according to Wohlge- 
muth.* Blood platelet counts were observed 
by the Wright-Kinnicut method. 

Dogs were exposed for 10 minutes (Cool 
idge tube, screened by a 4 mm. aluminum 
screen, at 10 inch distance, 8 ma. and 5 inch 
back-spark) over the liver, intestinal and 
splenic areas. The exposures were made in 
the morning (serum samples being obtained 
before) one-half, one, five and twenty-four 
hours after exposure. 

BLoop CoaGuLATiIon.—In studying the 
coagulation time, capillary tubes drawn out 
to a uniform diameter were used, the clotting 


on 
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time recorded when on breaking the tube a 
firm coagulum could be drawn out. In our 
experiments the most prompt effect on the 
clotting time seemed to follow raying of the 
lower intestinal tract; the effect on the clot- 
ting time following exposure of the splenic 
area was more delayed. In the later case, 
however, the the coagulation 
especially after longer raying periods was 
more prolonged. In Chart I the 
coagulation time is shown. 


effect on 
average 


In view of the rather decided changes in 
the c vagulation time above noted we anti- 
cipated marked alterations in the titers of 
the coagulating factors in the blood, corres- 
ponding to the observations of Stephan. In 
this we were disappointed. As will be ob- 
served in the next chart (Chart I1) fluctua- 
tions in the various elements of the balance 
did occur but not to the extent demanded by 
the marked lowering of the actual coagula- 
tion time. 

BLoop PLATELETS.—RKaving of the hepa- 
tic area gave a maximum increase of blood 
platelets during the one half to one hour 
period, gradually returning to normal. Ray- 
ing of the splenic and intestinal areas gave a 
gradual diminution in the platelet count dur- 
ing the ensuing time periods. 

PROTHROMBIN.—Exposure of the liver 
showed a slight decrease up to the one-half 
hour sera, with gradual increase in the re- 
maining sera, while the spleen and intestinal 
exposures showed an increase with a subse- 
quent return to normal. (The curve, Chart 
II, in which the serum dilutions are charted, 
represents the inverse of the actual titer of 
the prothrombin present in the serum. Thus 
the actual amount following hepatic raving 
after a slight diminution, was increased, as 
was also the case after raving the splenic and 
intestinal areas. ) 

ANTITHROMBIN.—Raving the intestines 
showed a maximum increase during the one 
to five hour periods; splenic raying showed 
a slight increase through to the twenty-four 
hour sample, while raving of the hepatic area 
showed a miximum increase during the one 

FIBRINOGEN.—The maximum increase in 
fibrinogen from intestinal raving was noted 


Influence of V-Ray Organ 


Stimulation on Coagulation 


in the one and five hour period, diminishing 
to below normal in twenty-four hours. The 
splenic raving was followed by a decrease 
with a maximum increase at the five hour 
period, returning to normal at the twenty- 
four hour period. Liver raying showed tran- 
sitory increase with fluctuating decrease and 
increase to 
Chart II. 


below normal as 


noted in 


CONCLUSIONS 


1. Raving of the splenic area in dogs is 
followed by a diminution in the clotting time 
ot blood determined by the capillary tube 
method. 


2. Raving of other areas (hepatic and in- 
testinal) 1s also followed by similar changes 
in the clotting time. The mechanism of the 
alterations in clotting time may differ fol- 
lowing various regional exposure. Thus ray- 
ing of the splenic area was followed by an 
increase in prothrombin, some increase in 
antithrombin, a rather delayed increase in 
fibrinogen, with little alteration of the plate- 
let count. Raving of the hepatic area was fol- 
lowed by a rather considerable increase in 
platelet count; raving of the intestinal area 
by an increase in the amount of fibrinogen 

3. Inasmuch as the effect of the x-ray ex- 
posure is quite prompt the this 
measure in surgical cases as well as in the 


use of 


management of medical cases associated with 
a hemorrhagic diathesis seems a feasible pro- 
cedure. The clinical success of the --ray in 
the treatment of uterine hemorrhage may 
depend in part on the general effect on the 
coagulation mechanism. 
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AN X-RAY BURN OF THIRD DEGREE FOLLOWED 
BY RAPID HEALING 


By EDWARD S. BLAINE, M.D 
oentgenologis County Hospital; Instructor in Roentgenology 
rthwestern Medical School 
( Af ILLINOLS 


N UNUSUAL case 


an extensive .-ray burn seen 


rapid healing of 
s of sut- 
ficient interest to x-ray therapeutists to war- 


rant its formal presentation in detail. Lest 


the surprising occurrences hereinafter de- 
scribed be doubted by those whose t-fay Cx- 
periences have brought them into contact 
with similar reactions of unwished for de- 


this superficial skin destruction will be fol- 
lowed by healing which takes several weeks 
(sometimes months) and disappears, leaving 
little or no scarring. In some cases such reac- 
tions become a serious consideration to the 
therapist if the healing process be unusually 
slow. Through accident, an overdose may be 
so severe as to result in a third degree reac- 


gree with less favorable results, photographic 
rd. 


skin dis- 


evidence is offered as part of the rec 
Ixperience in .-ray therapy in 

eases teaches that the first degree 

often 


reaction 1s 
to bring about 


tion or burn. This third degree reaction is a 
far more serious event than the preceding 
and most often results in a train of develop- 
ments which gives the «-ray therapist 1m- 


necessary cure in measurable worry and often mental anguish, 
many conditions; it is usually a transitory as there is so little that one can do for the 
condition, a reddening or blushing, which relief of the condition. The degree of skin 
soon fades, the skin returning to normal. Oc- and underlving tissue destruction is so great 
casionally a second degree reaction occurs, that some such cases will never heal and re- 
in cases in which a first degree change was course to skin grafting is necessary. The tis- 
desired. This often follows overdose sue destruction mav extend through the 
through misjudging the patient's resistance deeper muscles and reach the underlying bone 
to x-ray action. Depending on the size of or even go entirely through a part. 
area involved and the individual's resistance \n exception to the usual course of events 
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in a third degree «-ray burn occurred in a 
case which was being treated for a very ex- 
tensive blastomycosis of the lower abdomen. 

The patient was a colored male, thirty- 
seven years of age. He was in good physical 


condition except for an extensive blastomy- 
cotic skin lesion. This lesion was of ten vears’ 
duration and began as a small “pimple” on 
the skin at the perineum. It was of very slow 
growth and gradually spread in anterior and 
posterior directions, reaching the posterior 
limit of the median groove between the nates 
but not spreading over the buttocks; its 
greatest spread occurred anteriorly from the 
point of origin over the entire scrotum, over 
the shaft of the penis, the glans, and it then 
invaded the skin over the lower abdomen by 
way of both inguinal folds, spreading about 
equally on both sides of the body to the flanks 
at the regions over the iliac crests. ( lig. FE.) 

In the ten vears of growth the patient had 
knocked around from doctor to doctor and 
clinic to clinic but obtained no permanent re- 
lief. The lesion continued to spread slowly in 
spite of all efforts to arrest its progress. He 
was unable to work and became a_ public 
charge. As is characteristic of this fungus 
invasion of the skin, the edges of the lesion 
only were the site of the activitv; the re- 
maining area already run over by the growth 


Rapid Healing of Y-Ray Burn of Third Degree 


was left a leathery tough hard skin in which 
all skin pigment peculiar to the colored race 
was lost and he was seemingly turning a 
pinkish white. In the zone of activity the le- 
sion itself had much of a cauliflower appear- 
ance. This zone was from 4 to 5 em. in width 
all along the edges of the involved area. 
\-ray therapy was advised by the late Dr 
Harris (at that time head of the skin depart- 
ment of the Cook County Hospital) and 
treatment was begun in September, 1916. In 
view of the marked chronicity of the lesion 
and failure of all other therapy to effect a 
cure, a more than ordinary skin dosage 
seemed to be indicated. Multiple areas were 
necessary to cover all the lesion present. The 
normal skin was protected from the exposure 
and three circular areas over lower abdomen 
anteriorly and one over the perineum were 
radiated, four in all, each three inches in 
diameter. A formula of 5 
current, a 5 


milliamperes of 


inch spark-gap resistance 
(60,000 volts), at a 7 inch target to skin 
distance, for five minutes, with 


meters of aluminum filter, was given. 


2 milliam 
No 


noticeable changes followed the first treat 
ment. \ second dose was given ten days later 
which was followed in about a week by a 


noticeable improvement. 
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Subsequent treatments were given at two 
weeks’ intervals and the lesion continued io 
improve. After the fifth series the condition 
was practically healed with but a few spots 
of activity remaining, which required more 
treatment. The patient naturally was much 
pleased at the outcome and relief from his 
condition. He informed me with much joy 
that he now, for the first time in ten years 
was able properly to use toilet paper. 


days the entire abdominal wall, the skin, sub- 
cutaneous and muscle tissues, in the exact 
area treated, about 3 inches in diameter, had 
disappeared down to the peritoneum. This 
alarming event naturally caused much con- 
cern. The coils of the intestines could be seen 
through the thin peritoneum which appeared 
as a more or less transparent veil. Why this 
thin structure did not also break down is not 
explained. The patient did not complain of 


\t this time an enforced absence necessi 
tated that the treatments be given by an as- 
sistant whose previous work had been satis- 
factory. Explicit instructions called for radi- 
men from 
right to left and the formula to be followed 
exactly as already described. Area No. 1 was 
to be given on the right side anteriorly ; area 


No. 2 in the median line anteriorly and No. 3 


ating three areas over the abd 


to be on the left side also anteriorly. Owing 


No. I was 
No. 


to a slip-up in this proceeding, area 
given which was followed by area 
Then, instead of setting the »-ray tube over 
area No. 3, the No. 1 area was given a second 
full dose under the impression that this was 
the area remaining to be treated. Of course 
this was not recognized at the time 

In a very short time, the second or third 
day following, a complete tissue break down 


rapidly developed in area No. 1, and in eleven 


Fic. 6 


much pain and seemed the least worried of 
those concerned. We cautioned all those in 
his ward not to startle him or in anv wise 
cause any sudden muscular action, for it was 
feared that the thin wall remaining might 
rupture, through sneezing or other similar 
violent movement and thus call for an emer- 
genc\ operation to replace some pr ypped-out 
colon. He was kept very quiet and a sterile 
dressing kept in place over the eroded area, 
binding it firmly and very tightly over the 
hole in the belly wall. We held our breath, 
prayed much and feared more, slept but lit- 
tle and went about in fear and trembling. 
No medication of any kind was given and 
plans were made for a later surgical repair, 
if possible. (Fig. 2. ) 

In fifteen davs the broken down tissue had 
increased but very slightly in extent. (Fig. 


3.) During the next few days a surprising 
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Hirschsprung’s Disease 


change took place and in one week one The remaining areas of revived blasto- 
hardly recognized the area. The edges had mycotic growth were subsequently treated 
filled in apparently with new regrown tissue, by -v-ray dosage of the same formula as given 
the hole had closed and its size was now’ above, and a complete cure was obtained. 
about one third of the original area. With No untoward sequelae have occurred since 
wonder we daily observed its progress. We the events here described (three years) and 
had of course discontinued all «+-ray treat- the patient is now working. 

ment to the small, still active spots which Seeking for an explanation of this unusual 
consequently began to spread. In thirty days healing of so marked a tissue destruction, 
(Fig. 4) the burn had made further healing -it has been suggested that the area in- 
progress, had become noticeably smaller and volved was no longer true skin tissue, hav- 
in thirty-nine days (Fig. 5) no definite evi- ing been changed by the fungus invasion, 
dence of the accident was visible. There was and that therefore it responded in a different 
no real scar, and but little puckering or draw- way from that in which 


the normal skin 
ing in of the healed-over spot. responds. 


HIRSCHSPRUNG'’S DISEASE. REPORT OF CASE 
By JAMES G. WARE, M.D. 
Roentgenologist to the Cottage Hospital 


SANTA BARBARA, CALIFORNIA 


ISTORY.—Miss F. B., age eight, was ‘weight. She appears to be intelligent, and 
admitted to the hospital with the fol- keeps up well with her schoolmates in her 
lowing history. Father is a syphilitic, and — studies 
mother is now in a sanitarium with active Examination.—On routine examination, 
tuberculosis. Patient normal at birth accord- child was found to be normal except for the 
ing to mother’s statement. At the age of abdomen. The abdomen was uniformly dis- 
seven months began to have attacks of con- tended. A palpable mass could be indistinctly 
stipation, which attacks would last for sey- outlined on the left side. The patient did not 
eral days at a time. Her parents then ob- complain of any pain or distress at the time 
served that patient’s abdomen had begun to of examination. She was put to bed and an 
distend, and for the following three years attempt made to clean out the intestinal tract 
had only two stools a week. During one pro- (Quantities of fecal matter were passed fol 
longed attack of constipation, patient went lowing the administration of cathartics and 
into a state of coma, which lasted three days. enemas. On the fourth day the patient was 
During this time she had involuntary liquic 
stools. Drastic cathartics were administere: 


| sent to the .v-ray department. 

| Roentgen Findings.—Screen examination 
and patient regained consciousness. For the Under the fluoroscope the stomach appeared 
past three years child has been given prune to be somewhat distended for a child of this 
juice and various fruits in addition to age. Peristalsis was very inactive. No filling 
her regular diet, which has regulated her defects were noted. The cap was visualized 


bowel action fairly well. Recently, however, The duodenum appeared to be distended 
the attacks of constipation have become with gas. 

more severe, lasting from a week to ten days Plate Examination.—Plates made = soo1 


She complains of nausea at times, but does after the ingestion of the meal showed find- 
not vomit. Patient has no desire to play or ings similar to those noted above. Six hour 
exert herself in any wav, as it tends to bring plates showed considerable gastric residue, 


on cardiac distress. She has not lost any only a small portion of the meal having 


Hirschsprung’s Disease 


passed into the small intestine, which was 
crowded over to the left of the median line. 
(Fig. dis- 


Twenty-four hour plates 


closed a large residue in the cecum, the as- 


cending and transverse portions of the colon 


CT over to the 


The 


was deep in the pelvis. Plates made 


being well outlined colon 
at the 
termination of twenty-four hours showed 


small 


transverse 


amount of barium in the cecum and 


transverse colon. One week later patient was 
again fluoroscoped, and a small cecal reten- 
bed and 
given daily cathartics and enemas. At the 


end of ten days, 


tion was observed. She was put to 


she was given a barium 


enema composed of 1000 c.c.. OL Water, and 
18o grams of barium. This was _ retained 


without difheculty. Plates made showed the 
sigmoid and descending colon to be greatly 
distended, forming a pouch-like mass wh'ch 
filled the greater part of the pelvis and lett 


abdomen. (Fig. 2. ) 


For two davs following the admiunisti 
tion of the barium enema, patient passed 
quantities of fecal matter and barium. ke 


peated fluoroscopic examinations continued 


to show the presence of barium 1n the cecum, 


ascending colon and sigmoid. One week 


patient Was again scoped 


Toy 


and a small cecal retention 


was observed. 

Diagnosis —On the roentgen findings and 
history of the case a diagnosis of Hirsch- 
sprung’s disease was made 

Operation and Results —After three days 
of careful preparation, the case was referred 
Dr. Rexwald Brown for 
operation. Through a left rectus incision, a 
greatly dilated and thickened descending 
colon and sigmoid were delivered. Owing to 
the fact that the dilatation extended into the 
rectum it was found impossible to perform 
an end-to-end anastomosis. The distal third 
of the descending colon, together with the 
sigmoid and proximal end of the rectum, was 


to the service of 


resected. This portion of the intestine con- 
tained approximately two quarts of liquid 
feces. The colon and rectum were closed by 


infolding, and a lateral anastomosis made 
between the two free ends by means of an 


oblong Murphy button 


Fic. 2. ENORMOUSLY VILA p RECTUM, SIGMOID, AND 
( 
The patient’s condition following the 


operation, and for the first week was excel- 
lent, and every hope was held for an un- 


eventful recovery, but on t 


ie ninth day she 


suddenly developed an acute peritonitis. 


Drainage was of no avail, and the patient 
expired 
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THE DIAGNOSIS OF A BRAIN TUMOR 
BY PNEUMOVENTRICULOGRAPHY 


By A. S. MERRILL, M.D. 


\ssistant Roentgenologist, Massachusetts General Hospital 


BOSTON, 


N any large clinic a frequent subject of 
consultation between the surgeon and the 

roentgen logist is the question of the exist- 
ence or the location of a brain tumor. 

In only a very small percentage of tumors 
does the growth cast a shadow on the plate 
—Dandy in his studies of the subject savs 6 
per cent. These were tumors with definite 


BEFORI 
CALCIFIED 


Fic. 1. CASE | 


INJECTION, SHOWING 


\REA 


calcified areas, and naturally only the calci- 
fied portions were visible. Other growths 
arising from the intracranial structures, be- 
ing of no greater density than the surround- 
ing tissues, Were of course invisible by the 
ordinary methods of examination. The signs 
of intracranial tumors so well studied and 
ably described by other writers are in many 
cases pathognomonic, but the percentage 1s 
still less than one half and the location of the 
lesion is seldom definite. 

Inspired by the work of Dandy we have 
made an effort in this clinic to follow his 
technique in a few cases. Our study has been 
limited to three cases, one child and two 


MASSACHUSETTS 


In the first case the results were so 
striking that it seems worthy of report. 


adults. 


A white boy of six vears with unimport- 
ant previous and family histories exhibited 
symptoms three vears ago which were diag- 
nosed clinically as probable brain tumor, but 
the roentgenograms gave no evidence and 


the lesion was never localized. Subsequent 


Fic. 2. Case |. Arrer INJECTION, 


SURROUNDING CALCIFIED 


SHOWING 
TUMOR 


course bore out the diagnosis and two vears 
ago an occipital decompression was done 
with some temporary relief. 

He came to us in an apparently hopeless 
condition. RKadiograms were made in the 
usual positions. The skull was seen to be 
unusually large and thin. Mottling of the 
inner table and changes in the base suggested 
intracranial pressure. The sutures were wide 
in the upper portion. Just above the mastoid 
shadow in the mid-portion of the skull was 
seen a calcified area of a horseshoe shape 
apparently in the brain. 

With the remote hope of locating an oper 
able lesion the surgeons considered pneumo 


Rate 


‘ 
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Brain Tumor Diagnosed by 


ventriculography. Through a small trephine 
opening the anterior horn of the right 
ventricle was entered. A large amount of 
fluid was released and air was allowed to en- 


PRONE, SHOWING 


FLUID 


TUMOR AND 
|LEVEI 


ter under atmospheric pressure. Radiograms 
were taken in various positions. The tumor 


Fic. 4. Case | 


PHOTOGRAPH RIGHT 


Was distinctly seen surrounding the previ- 
ously observed area of calcification and ap- 
parently occupying the site of the pineal 
body. From its size and location and the 


HEMISPHERI 


Pneumoventriculography 189 
poor condition of the patient it was con- 
sidered inoperable. 

Following the operation the patient’s con- 
dition grew worse and on the second day 
after he died. 

It is the surgical opinion that the sudden 
release of so much fluid and great decrease 
of intracranial pressure may have hastened 
the course, although the patient was prac- 


tically in extremis at the 


time of the 


operation. 

Although the examination failed to help 
this patient or postpone the inevitable, it 
demonstrates points. It 
shows that intracranial tumors may be made 
visible. It leads us to believe that in similar 
cases the examination should be made earlier 
before the intracranial changes are so ad- 
vanced. It suggests that where much fluid or 
great pressure is suspected a measure should 


several valuable 


be made as accurately as possible of the 
pressure and the amount of fluid withdrawn, 


~ 


SHOWING SECTION OF TUMOR 
and this restored by an equal amount of gas 
under an equal pressure. 

At autopsy the tumor was demonstrated 
identical with the shadow in the plates and 
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1gO Brain Tumor Diagnosed by Pneumoventriculograpiny 


was found to be a teratoma originating ap- cranial picture. This case complained of 
parently in the pineal body, and containing some headache for a few hours, but there 
bone, hair and skin elements. The foramen were no disturbing symptoms in either case 
of Monroe and the aqueduct of Sylvius were 


These cases suggest to us that the operation 
blocked by the tumor. 


may be done in selected cases without harn 


Fics. 5A AND 5B. CASE II. VENTRICLES PRACTICALLY NORMAL IN Size. LATERAL AND THIRD VENTRICLES 
FAIRLY WELL SEEN. Posstpte Mass on 


The other two cases were adults. In to the patient. We should make ourselves 
neither case were the findings conclusive. In familiar with the normal picture by experi 
one the ventricle failed to be injected. In the ments on the cadaver before we can speak 
other there were suggestions of an abnormal with certainty of small lesions. 


need little 


mass, but we found ourselves handicapped The accompanying _ prints 
by our unfamiliarity with the normal intra- explanation 


FOREIGN BODY IN THE BRONCHUS FOR FIFTEEN YEARS 


By I. SE 
NEW 


relative tolerance 


illustrative of the 
of the bronchi to metallic foreign 
bodies, so strikingly in contrast to the almost 
immediate reaction which follows the entry 
ot vegetable foreign bodies, because of the 
tendency of the latter to disintegration and 
migration (Begin has called this class of 
foreign bodies “progressors” ) the following 


case 1s rep rted: 


TH HIRSCH, M.D. 


YORK CITY 


practically free of symptoms, with the ex- 
ception of a very slight cough. There was no 
shortness of breath, no purulent expectora- 
tion. Six months ago he coughed up a con- 
siderable quantity of bright red blood. After 
this he again felt the sensation of something 
“moving up and down” in his wind pipe for 
two weeks. During this time the coughing 
Was very severe and he had considerable ex- 


2 No 


FIGs. 1 


AND 220543; SI No. 70543, JuLy, 1920. Coin (DIME) 1N LeErr BroncHus 
DESTRUCTION AND ATELECTASIS Ek Lone, Fiprosis AND ATELECTASIS OF LEFT LOWER LOBE. 
M. G., aged forty-five, entered Bellevue pectoration with it. The symptoms abated 


Hospital because of hemoptysis. The follow- 


ing history was obtained: Fifteen 


vears ago 
he was holding a dime in his mouth and 
someone slapped him on the back and he 


feli the coin go down. He thought he swal- 
minutes 
after this, trving te get the foreign body up 
but without lle 
breath about 


lowed it. He coughed for about ten 


avail. Was not short oft 


and went his work as usual, 


though for six months following the acci- 
dent he could feel something “moving up 
and down” in his chest. During this time he 
coughed but very slightly. From that time, 
he 


however, until six months has been 


ag 


and he was practically well until two weeks 
ago, When severe hemorrhage brought him 
to the hospital. From the clinical signs the 
diagnosis of fluid at the base of the left lung, 
with fibrosis of the upper portion of the left 
lung, a possible cavity and a possible aneu- 
rvsmal dilatation of the aorta was made. 
Sputum showed presence of fungus but no 
tubercular bacilli 

The radiographic examination shows an 
almost complete excavation and atelectasis 
of the lobe of the left lung, with 
fibrosis and atelectasis of the lower lobe. The 
heart 


uy eT 


and mediastinal contents were re- 
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192 Foreign Body in the Bronchus 


tracted to the left. The trachea, however, 
was slightly deviated to the right. The oppo- 
site lung showed extensive compensatory 
emphysema. Between the seventh and eighth 
ribs, posteriorly, just to the left of the me- 
dian line, was the shadow of a disc-like 
metallic body (the coin), its rounded edges 
somewhat roughened (due to calcarious de- 
posit). The lateral view of the chest showed 
the coin located posteriorly in the main 
bronchus of the left lung, and lying in a 
plane parallel to the sagittal plane of the 
chest. The esophagus was normal. 

That metallic foreign substances are tol- 
erated in the bronchi without severe symp- 
toms is well known in the literature. Such 
foreign bodies as nails (Collard), coins 
(Mitchel, Baldwin, Dupuytren), pins and 
pieces of bone have been found in the 
trachea and bronchi, where they had been 
for years without giving severe symptoms. 
Burch and Lake cite thirty-one cases in 
which foreign bodies were present in the 
trachea or bronchi in intervals of one vear 
to sixty, in all of which recovery tor Ik place 
after expulsion or removal. In a case re- 
ported by Dupuytren a ten sol piece re- 
mained in the bronchus for ten vears. 

The pathogenesis of the lung lesion is usu- 
ally \sie following: bronchitis, broncho- 
pneumonia (peribronchial infiltration), mul- 
tiple abscess formation, coalescence of the 
foci with the formation of a large cavity. 
With this there is fibrosis both of lung and 
pleura. These lesions were present in the case 
rep rted. 

The foreign bodies remaining in the 
bronchi and trachea for a long time become 
covered with calcareous concretion. Several 
such cases in which foreign bodies were ex- 
pelled after a long period, in calcareous 


form, have been collected by Aronssohn. He 
cites one case in which a cherry pit in the 
right bronchus was expelled a vear after its 
inhalation, surrounded by a layer of phos- 
phate of lime, one inch in_ thickness. 
(Hirsch, Foreign Bodies in the Alimentary 
and Respiratory Tracts, dim. J. Surg., Janu- 
ary and February, 1913. ) 

Hemoptysis appears to be a symptom 
present in the vast majority of such cases. 
Such recurrent hemorrhages may be the only 
symptoms for a long period. In many cases, 
sometimes in spite of a definite history, it is 
usually ascribed to tuberculosis. 

[t is difficult to understand how, in these 
days of abundant roentgen examinations, 
any foreign body in the respiratory tract can 
lie undiscovered for any length of time. The 
paucity of symptoms in a certain class of 
cases, of which the case reported is an ex 
ample, may perhaps account for this. But 
nevertheless cases are being continually en- 
countered in which, in spite of a character- 
istic history and distinct symptoms, the for- 
eign body has been permitted to remain in the 
respiratory tract until irretrievable damage 
has been done to the lung and the removal 
of the foreign body, even by the. skillful 
bronchoscopist, is no longer a simple matter 

The almost uncanny dexterity with which 
men like Chevalier Jackson remove the ot- 
fending bodies from the inner and most sub- 
merged provinces of the lung makes one feel 
that the life of Px ype Adrian IV, who died of 
a fly in his bronchus, would have been saved 


if Jackson had lived in Rome in the days of 


that august personality. 
During the removal of the foreign bod) 
(a ten cent piece, partially encrusted ) in the 


case reported, severe hemorrhages occurred, 
from which the patient died. 


X-RAY FINDINGS IN THE CHRONIC GAS CASES * 


By HENRY C. 


WASHIN( 


HE close of the war and the return of 

our troops from France find scat- 
tered throughout the country many men who 
have been subjected to the action of irritant 
gas at some time during their service. These 
men will soon return to their civil status, and 
from time to time will appear at the X-ray 
clinics for the diagnosis of lung conditions 
It is confidently expected that no man will be 
discharged, and later leave the care of the 
Public Health Service, who stands in need 
of any further medical treatment for the 
condition that was caused by his service; but 
these “gassed cases” will carry with them 
for a long time the scars caused by the irri- 
tant effect of the gas. Unless pathology of 
this condition is thoroughly understood, er- 


roneous diagnoses may be made, and undue 


importance may be attached to the various 
thickenings of the bronchi seen 

specially must the clinician be on his 
guard against the diagnosis of tuberculosis 
in these cases. It is not considered likely that 
any roentgenologist would make this mis- 
take, as the appearance of the plate i 
tirely different in the two Cases. 

The gases that leave behind them a 
chronic change in the lungs are chlorine, 
chloropicrine, and especially phosgene. Con- 
trary to the usually accepted opinion, mus- 
tard gas is practically without effect on the 


lungs. In this connection, care must 


with the history. Nearly always the patient 


be taken 


will state that he was gassed by mustard. 


when in point of fact he had no idea what 
ever with what gas he was affected. The sev- 
eral gases were used together to certain 
extent. Further mustard causes such severe 
external burns that its action is most im- 
pressive. It is an easy name to remember, 
and in a great majority of cases soldiers 


shed with permission of the Surgeon 


PILLSBURY, M.D. 


will give the history of gassing by mustard 
quite confidently, although they may have 
actually inhaled phosgene 

The Research Division of the Chemical 
\Warfare Service has done invaluable work 
on the pathology caused by the different 
gases. The description given below is taken 
almost entirely from their monographs. It 1s 
regretted that the masterly and scientific de- 
scriptions should be so garbled as has been 
inevitably the case, in the effort to present 
the condition as briefly as is consistent with 
reasonable clearness. 

The pathology in the lungs caused by 
these gases is similar, but presents certain 
points of difference. Chlorine damages es- 
pecially the upper respiratory tract, the 
trachea and the larger bronchi. This gas is a 
powerful irritant, and strikes that portion 
of the lung with which it first comes in con- 
tact. There is rapid and complete coagula- 
tion of the mucous surface; later, after re- 
covery, the epithelium is restored, and the 
trachea returns to normal, except for the 
deposition of scar tissue. Rarely the injury 
may extend to the distal alveoli, causing des- 
quamation of the alveolar epithelium and fo- 
cal areas of necrosis 

Chloropicrine injures the epithelium of 
the trachea and larger bronchi, as does chlor- 
ine, but to a lesser degree. With this gas, the 
most notable effect is seen on the medium 
and smaller sized bronchi. When the bron- 
chiolar wall has been seriously damaged, an 
active proliterati n of fibroblasts occurs, and 
the bronchial cavity becomes filled with 
eranulation tissue; the final result is an 
obliterative bronchiolitis, with its consequent 
atelectasis or localized emphysema. The 
same result may also occur as a consequence 
of occlusion of the smaller bronchi by in- 


is not responsible for a inior pressed or conclusions 
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flammatory exudate, or by masses of necrotic 
cells. There is regeneration of the epithelium 
of the bronchi and alveoli, and organization 
of the nécrotic bronchiolar wall, with scar 
formation. Focal atelectasis and emphysema- 
tous patches may remain. 

Phosgene, the most important of all the 
gases used, in so far as the effect on the 
lungs is concerned, acts chiefly on the lining 
epithelium of the smaller bronchi and bron- 
chioles. The upper respiratory air passages 
escape almost entirely. This gas as it is in- 
haled has no irritant properties. When, how- 
ever, the the moisture-laden 
smaller air passages, it is broken up, and 
HCl evolved. The lining epithelium is de- 
stroyed; later the epithelium regenerates, 


reaches 


Las 


but there is a growth of granulation tissue 
in the walls of the finer bronchi which causes 
a thickening of its wall and a peribronchitis. 
In fact, the outstanding features of the later 
stages of this condition are the thickening of 
the walls of the bronchi, and the peri-bron- 
chitis. In a certain number of this 
process goes further, and we find that the 
infiltration of the walls has extended to the 
point that the bronchus is entirely occluded. 


When this occurs, localized atelectasis and 


Cases 


restricted areas of emphysema may be ex- 
pected to be found. 

Summarizing the action of the three most 
important gases, we find, therefore, that 
chlorine, the most irritant, affects the lining 
epithelium of the parts with which it first 
comes in contact—the trachea and larger 
bronchi. Chloropicrin, which must be broken 
up into a residue and HCl, only becomes ef- 
fective after it has reached a part of the lung 
where moisture can be found—the medium 
sized and smaller bronchi. Here it causes the 
same lesions as chlorine. Phosgene is a little 
more stable than chloropicrin, and is only 
broken up into HCl and its residue in the 
smaller bronchioles and alveoli. It 1s here 
that it has its effect. It need not be supposed 
that these three gases are strictly limited in 
their action to the parts of the lung de- 
scribed; a massive dose or prolonged expo- 
sure of phosgene or chloropicrine will affect 
the larger bronchi as well as the finer ones. 
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The history is usually indefinite. As a rule 
these patients entirely recover their strength 
and their ability to do work. Occasionally, 
in the more severe cases, there may be short- 
ness of breath on exertion. Nearly always 
they report to the roentgenologist for exam- 
ination because of abnormal auscultatory 
signs picked up by the clinician when con- 
sulted for some intercurrent disease. 

The «x-ray plate will show changes closely 
resembling those found in pneumoconiosis. 
Adopting the classification used by Pancoast, 
Miller and Landis in their article published 
in THE AMERICAN JOURNAL OF ROENTGEN- 
oLoGy, March, 1918, we find that these cases 
of gassing simulate the condition described 
by these authors as Group 1, the stage of ir 
ritation. As in the lungs irritated by the in- 
halation of dust, we find that the bronchial 
markings are unusually prominent. Reaching 
out from the hilus like a bush in the winter 
time the thickened stalks and twigs of the 
bronchi extend to the mid-portion of the 
lung, standing out clear and distinct, with no 
splotches of exudate to mar or confuse the 
picture. The bush is symmetrical; it is not 
confined to one lobe, or to the upper more 
than the lower portion. It reaches out from 
the hilus evenly, into all lobes, and is pres- 
ent on both sides. As a rule, the extension is 
more into the middle lobe on the right side, 
and into the lower portion of the upper lobe 
on the left. Because of the ov erlying heart 
shadow, the involvement on the right is 
more apparent than it is on the left. In some 
instances, added to the outermost twigs, are 
finer linear markings reaching to the peri- 
phery. In the more severe cases, there may 
be an area or two of localized atelectasis. 

Should the gas be chlorine, or should the 
exposure to chloropicrine or phosgene be un- 
duly prolonged, then the picture is varied by 
lesions of the trachea and largest bronchi. 
This differentiated from the 
early cases of pneumoconiosis in two par- 


condition is 


ticulars. The hilus shadow may not be en- 


larged; its enlargement when present is 
caused by the chronic bronchitis that some- 


times persists. In the second place, there are 


no small areas of increased density to give 
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the characteristic mottled appearance of dust 
inhalation. 

The diagnosis from pulmonary tuberculo- 
sis is ordinarily not difficult. The distribu- 
tion, the uniformity, and the absence of 
areas of consolidation, suffice to make the 
distinction clear. In certain instances, how- 
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ever, the presence of areas of atelectasis or 
emphysema, particularly when these occur in 
the upper lobes, may confuse, the diagnosis 
considerably. Given the history of gassing, a 
consideration of the pathology that may en- 
sue will assist in making the interpretation 
less difficult. 


THE PRACTICAL APPLICATION OF THE SPHERE 
GAP TO ROENTGENOTHERAPY* 


By H. J. 


Roentgenologist St. 


CHICAGO, 


N looking through the literature on roent- 

genotherapy one cannot help noticing the 
great variation in spark gap used by different 
workers in obtaining essentially the same re- 
sults. It would seem, according to later 
writers, that such variations should produce 
results varying proportionally to the differ- 
ences in gaps used and that, with the same 
gap, distance, milliamperage and time, es- 
sentially equal effects should be obtained, if 
Coolidge tubes be used. It is well known, 
however, that this does not occur in practice. 
What is an erythema dose with one machine 
is not necessarily the same with another. If 
we use the same voltage, distance, intensity 
and time we would expect to get approxi- 
mately the same effects with transformers of 
similar type, but the difficulties of working 
out dosage when changing from one machine 
to another or when trying to duplicate an- 
other worker’s results with a given dosage 
are very real. 

Why is one not able, with accurate meters 
and the Coolidge tube, to obtain as uniform 
results from a given dosage as with the 
alkaloidal drugs given hypodermatically? 
There one expects uniform results in the 
same type of patient whether a record or a 
Luer syringe is used provided the same 
quantity and quality of the drug is used. 

In measuring dosage of the roentgen ray 
we have the same two factors, quantity 
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(represented by milliamperage, time and dis- 
tance) and quality, depending upon voltage 
applied to the tube terminals. Wave shape, 
number of cycles, etc., are not taken into 
consideration, as there is little evidence at 
present showing their importance in roent- 
genotherapy. There is no question but that 
we get sufficiently accurate quantitative 
measurements, with the milliammeter, a 
clock and a tape measure; but what about 
the qualitative? 

The usual method of measuring voltage is 
in terms of spark-gap between blunt points, 
sometimes in kilovolts as read on a meter in 
the primary circuit; and as these seemed 
much like using an elastic tape measure to 
measure distance the following investigation 
was undertaken to determine how great the 
inaccuracy of the orthodox method of meas- 
uring voltage (penetration) was. Before tak- 
ing up the results of actual measurements 
made at the tube the drawbacks of the needle 
gap and voltmeter on primary will be brieflly 
taken up. 

In measuring voltage with a needle gap 
considerable inconsistency has been found by 
investigators, and this seems especially true 
of European workers. Quoting J. Lustgar- 
ten *: “Those that have worked with the gap 
specified (standard A. I. E. E. needle gap) 
know that it is difficult to check the Ameri- 
can values and even to repeat their own re- 
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sults on successive days. One reason for this 
lies in the effects on the brush discharge of 
humidity, pressure and temperature, position 
of the needles with respect to the supports 
and neighboring objects and the local condi- 
tions in the circuit. The brush discharge in 
the case of needle points always precedes the 
spark (except at very small distances). A 
screening by metallic discs at the back of the 
needles will not prevent humidity, pressure 
and temperature destroying the standard 
gap.” 

To realize this inconsistency one has only 
to turn to the tables derived by different in- 
vestigators showing the relation between dis- 
tance of separation and the breakdown volt- 
age. For example: 

U.S. Army X-Ray Manual: 

40 KV Gap 3 inches 
50 KV Gap 4 inches 
etc., the ration being 10 KV per inch plus 10. 
Peek, Dielectric Phenomena in High V olt- 
age Engineering, first edition: 
40 KV Gap 2 13/32 inches 
50 KV Gap 33/17 inches 
etc. 
Raper, Dental Radiography, first edition: 
10 KV per inch. 

Knox, third edition, p. 19. Type of gap 

not stated: 


110 KV 4 inches 
150 KV 8 inches 
190 KV 12 inches 
230 KV 16 inches. 


This table obviously refers to a sphere gap 
and shows the difficulty one would have in 
attempting to correlate his work with the 
English standards. 

The needle gap is also cumbersome if one 
attempts to use it accurately. Section 245 
A. I. E. E. Standardization Rules specifies 
the following: 

“The sparking points should consist of 
new sewing needles supported axially at the 
ends of linear conductors which are at least 
twice the length of the gap. There should be 
no extraneous body near the gap within a 
radius of twice its length.” 

How many roentgen plants are equipped 
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with a gap built according to the above? 
The average gap as commonly used brings in 
many sources of error not found in the 
standard. Peek * makes the following state- 
ment: 

“The needle gap is unreliable at high volt- 
ages because, due to the brush discharge and 
broken-down air that precedes the spark- 
over, variations are caused by humidity, 
oscillations, and frequency. 

“The needle gap is also inconvenient be- 
cause needles must be replaced after each 
discharge; the spacing becomes very large 
at high voltages, and the calibration varies 
somewhat with the sharpness of the needle.”’ 

“A higher voltage is required to spark 
over a given needle gap when the humidity 
is high than when it is low. 

“All spark gap curves of whatever form of 
gap must be corrected for air density—that 
is, altitude and temperature. For low volt- 
tages the spark-over of the needle gap de- 
creases approximately as the air density. At 
higher voltages the effect becomes more 
erratic, probably due to humidity.” 

In using a KV meter on the primary even 
greater sources of error may be encountered. 
To quote Chubb and Fortescue *: 

“The most usual method of measuring the 
high tension voltage is to measure the rr’ 
mary potential and multiply by the ratio of 
the transformer. Voltages obtained by this 
method are generally very much in error due 
to the distributed capacity in the high tension 
winding of the transformer, harmonic dis- 
tortion of the applied voltage wave and the 
capacity of the terminal bushings and the 
apparatus to which the high voltage winding 
is connected. The effective low tension volt- 
age is usually indicated so that there is no 
measure of the maximum unless a pure sine 
wave of voltage is applied, there are no ap- 
preciable distortions due to the harmonic 
components of the exciting currents and the 
capacity regulation can be corrected.” 

If the usual methods of measuring voltage 
(penetration) are so faulty, what is the rem- 
edy ? Engineers have been using a sphere gap 
for a number of years to measure high volt- 
ages and it is well known to be the most 
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accurate practical method. It is more con- 
sistent, the breakdown voltage being affected 
only to a negligible degree by widely varying 
conditions of atmospheric pressure, humid- 
ity, proximity of neighboring bodies, etc. ; 
more convenient because the terminals do 
not have to be renewed and it requires less 
space.” Under certain conditions the break- 
down of the air gap between equal spheres 
is very constant and the sphere gap that has 
already been suggested as a standard for 
high voltage measurements has been found 
to be more reliable than the usual methods of 
test.” The results of many tests show the 
breakdown voltage to be independent of 
wave shape and frequency when expressed 
in terms of the maximum value of the volt- 
age wave.° Farnsworth ® quotes Weicher’s 
Mitteilungen tiber Forschungsarbeiten auf 
dem Gebiete der Ingenieurmessen, 
IQII: 


Berlin, 


“For sphere gap used over a separation 
not greater than the diameter of the spheres 
the influence of the factors of humidity, tem- 
perature, pressure, frequency and electrical 
capacity on the sparking voltage is as 
follows: 

“Humidity—No effect. 

“Temperature—Sparking voltage is in- 
verse! proportional to the absolute tempera- 
ture. 

“Pressure—Sparking voltage is directly 
proportional to the barometric pressure. 

“Frequency—Within commercial range 
20 to 75 cycles—frequency has no effect on 
the sparking voltage. 

“Electrical capacity—No influence.” 

If the sphere gap is so accurate it should 
prove any variation of voltage measurements 
made in estimating x-ray dosage. In order 
to test this the following procedure was car- 
ried out in a number of hospitals and private 
laboratories at Chicago. 

The roentgenologist was requested to set 
his machine for a definite voltage and milli- 
amperage such as he used in therapy and 
then the voltage was measured at the tube 
terminals with a sphere gap. Only Coolidge 
tubes were tested. The findings are as fol- 
lows: 
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MACHINE A 
Meter Milli- Rheo Auto Gapin SG. 
reading amperes Button Button inches KV 
KV 
25 1 24% 34.5 
35 acces 25 35 27” 30 
GO 25 10 3u% 40 
25 15 114 56 
25 50 62 
55 5% 7 
59 6% 77 
25 64 714 . SI 
FO 60 . &8 
70 8% . 98 
5 I 113. 60 
5 2 102 . 8% 77 
10 88 854 80 
MACHINE B 
Meter Milli- Rheo Auto Gapin S.G. 
reading amperes Button Button inches KV 
KV 
2 4%. 5 
25 3 70 
6214 5 0 4. 6 . 65 
7 5. 6 - 62 
5 6 6 5 
76 10 5 73 
MACHINE C 
No auto transformer 
Gap in inches Milliamperes S.G.KV 
High Button 
Low Button 
MACHINE D 
No auto 
Gap in inches Milliamperes S.G. KV 
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MACHINE E 
No auto 
Gap in inches Milliamperes S.G. KV 
75 
MACHINE F 
Auto transformer 
Gap in inches Milliamperes S.G. KV 
82 


It is easily seen from an examination of 
the above that there is considerable variation 
of voltage where one would expect uniform- 
ity from the results of his spark gap read- 
ings. 

In order to get these findings in terms of 
dosage the following table was made. Col- 
umn C is the gap between points in inches as 
measured by the operator. KV is the actual 
voltage at the tube as measured by the sphere 
gap. U* is an arbitrary unit based on the 
MacKee formula— 

distance’ 

gap X time X milliamperes 30/04 = 
one unit, and represents what the operator 
thought he was using. U? is derived in the 
same way, using 70 KV instead of a 6 inch 
gap, and represents what he actually got. 
70 KV was taken because it more nearly rep- 
resents the actual voltage at the tube when 
the point gap registers 6 inches. 

Per cent plus or minus represents the dif- 
ference between what the operator thought 
he was using and what was actually used. 


Per 
Cc KV U1 U2 cent 
Machine A 5%... 71 06 ... +4 
Machine B, 
setting I 93 —7 
Machine B, 


From the above table it is readily seen that 
if an operator using machine D should 
change to A and give what he had been in 
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the habit of using for an erythema dose he 
would actually give 30% more. Conversely 
if operator of A transferred to D and gave 
what he supposed would be an erythema dose 
he would actually be using only 77% of the 
amount. 


Per 

Cc KV V1 v2 cent 

MachineA §& ... 93 ... 1.00... 1.03 ... +3 

Machine B 89 ...—II 
Machine C, 

setting I 8 80 1.00 . 89 ...—IIO 
Machine C, 

setting 2 8 74 1.00 . 82 —18 
Machine D, 

setting I 8 73 1.00 . 81 —I19 
Machine D, 

Machine E 8... 75... 100.-- 83 ...—17 


In this table 90 KV was taken as repre- 
senting 8 inches of back-up and an 8 inch 
gap the unit for deep therapy. 

From the above it can be seen that if what 
would be an erythema dose on machine D, 
setting 2, was given with machine A, the 
patient would receive 1.32 times the dose, 
while if the readings used on A in produ- 
cing an erythema were used on D only 76 
per cent of the dose would be received. 

If dosage were based on kilovolts instead 
of spark-gap and machines were calibrated 
so that one knew that certain settings would 
produce a definite voltage one should be able 
to change from one machine to another and 
expect to get the same results without pre- 
viously testing out the effects on a patient. 
Also, a roentgenologist could publish the re- 
sults obtained from a certain dosage with the 
knowledge that those who attempted to dup- 
licate his results would at least use the same 
quantity and quality of rays. 

There is nothing difficult in using a sphere 
gap. In fact it is easier as there is no corona 
and no preliminary sparking. It either fires 
or it does not, and the difference of a small 
fraction of a millimeter determines the 


sparking point. It is easily calibrated to read 
directly in kilovolts, and the machine once 
calibrated for the settings in common use, it 
will only be necessary to recalibrate at long 
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intervals or when tubes are changed or dif- 
ferent control buttons used. 


CONCLUSIONS 


The present method of estimating quality 
or penetration by parallel spark-gap between 
blunt points is exceedingly and unnecessarily 
inaccurate and is equivalent to measuring 
tube distance with a rubber band for a tape 
measure. 

The use of the sphere gap in estimating 
voltage between tube terminals is accurate 
enough for all practical purposes and is ac- 
tually easier to use than blunt points due to 
absence of brush discharge. 
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If the number of kilovolts used were 
stated instead of the amount of spark-gap 
back-up in reporting dosage the results could 
be duplicated by other workers as easily as 
in giving drugs hypodermatically and would 
be an advance in dosage standardization. 

I wish to thank Dr. W. D. Coolidge for 
his advice and assistance in this work. 
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THE VALUE OF PROPHYLACTIC X-RAY TREATMENTS* 
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yy is rather difficult to determine the value 

of treatments intended to prevent the 
recurrence of ailments presumably cured. 
Nevertheless there are certain indications 
that justify our drawing definite conclusions 
as to the results accomplished by the aid of 
these treatments. 

If we know through long experience that 
in a series of similar cases we may expect a 
certain number of recurrences, and then find 
that as the result of treatments carried out 
this number has been diminished, we are 
justified in presuming that our treatments 
have been of some value. 

Conclusions reached upon these premises 
are always open to the objection that perhaps 
the series of cases, while apparently similar, 
have in reality not been quite the same. 
Every surgeon has his own statistics as to his 
percentage of recurrences in malignant cases 
operated by him, and they vary in a large 
degree. Another, and in my opinion, more 
convincing method of reaching conclusions 
as to the value of prophylactic treatments, is 
to take selected individual cases of a charac- 
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ter which in the opinion of the operating sur- 
geon would unquestionably result in the re- 
currence of the lesion operated for. If in 
these cases we succeed through our treat- 
ments in preventing this expected recurrence, 
we are in a much better position to show 
concrete proof of the value of the treatments 
carried out. 

The object of this paper is to describe a 
number of cases which without some inter- 
ference would have unquestionably resulted 
in a recurrence, and to show that by a series 
of prophylactic x-ray treatments this ex- 
pected recurrence has never materialized. 


Case I. Mrs. F. S., sixty-two years old, 
referred to me by Dr. H. Herman in 
October, 1911, with a diagnosis of papilloma 
of the tongue. 

Patient had a small growth, about the size 
of a lima bean, on the edge of the right side, 
at about the junction of the second and last 
third of the tongue. There was something 
suspicious about the appearance of the lesion, 
and I reported to Dr. Herman that in my 
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opinion we were dealing with an epithelioma 
and not a papilloma. We decided to remove 
a small section for microscopical examina- 
tion, this to be followed by immediate 
fulguration. 

The examination was made by Dr. Har- 
low Brooks and the lesion was found to be 
an epithelioma. The fulguration (not dessi- 
cation) was followed by periodical prophy- 
lactic x-ray treatments, with the result that 
up to date (nine years later) there is not the 
slightest sign of recurrence and the patient is 
apparently perfectly well. 

The patient was treated with a unipolar 
x-ray tube which I devised in 1904.’ This 
tube enables us to apply the #-ray in imme- 
diate contact with the part to be treated. 
While the output of this tube is rather small, 
the fact that it can be put in direct contact 
with the tissues makes it possible to admin- 
ister considerable x-ray at each treatment. 


Case II. Miss A. B., forty-seven years old, 
referred to me by Dr. D. D. Goldstein in 
November, 1913. Mother died of cancer of 
breast in 1908. Patient first called on Dr. 
Goldstein in November, 1913. He found that 
she had a fair-sized tumor in the right 
breast, with axillary involvement. He ad- 
vised immediate operation, but patient waited 
about two weeks, at the end of which time 
there was a very marked increase in the size 
of the tumor. 

On operation there was found to be a large 
tumor of a very diffuse type, with marked 
involvement of the axillary glands. The 
sheets of all the blood vessels were involved 
and they all had to be stripped. The micro- 
scopical examination showed the tumor to be 
a medullary carcinoma of a very malignant 
type. 

The patient followed up hér x-ray treat- 
ments in a very reluctant way. She felt that 
she was wasting her time and money, so I 
had to be satisfied with treating the operated 
side where recurrence seemed most immin- 
ent. I succeeded in holding her for about one 
year, after which time she disappeared. I 
next saw her in July, 1919 (about six years 
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after her treatment). The right side, where 
she had the prophylactic treatments, has re- 
mained entirely free; but the left side became 
involved and was operated on by Dr. D. A. 
Moschkowitz, who found a very malignant 
diffuse type of carcinoma with marked axil- 
lary involvement. I began to treat this side 
and up to date she has remained free of any 
recurrence. 

I consider this a most instructive case. 
The original side (right) which was almost 
entirely involved in a very malignant type of 
extremely diffuse carcinoma, has remained 
free up to date (six years) following the 
prophylactic «-ray treatment, while the oppo- 
site side, which did not receive any treat- 
ments, was the site of recurrence. 


Case Ill. Mr. L. M. E., sixty years old, 
referred to me by Dr. Edwin Beer in Janu- 
ary, 1916, for prophylactic +-ray treatments 
following a nephrectomy for hypernephroma 
of the left kidney. I will give Dr. Beer’s 
description of this case, as published by him 
in the Jnternational Journal of Surgery, De- 
cember, 1919: 

“Mr. E., aged sixty odd years, was oper- 
ated by the lumbar route for an acute hema- 
turia from the left kidney. The diagnosis of 
hypernephroma of the left kidney had been 
made and the tumor mass could be felt in 
the left lumbar region. If ever a patient 
looked absolutely hopeless to the surgeon this 
patient surely did. The pelvis of the left kid- 
ney was filled with the tumor mass, which 
extended through the parenchyma and then 
had grown through the capsule of the kidney 
into the perinephritic fat, where a tumor as 
large as a good-sized fist was growing. The 
kidney was removed through the lumbar 
route, but naturally, with the tumor extend- 
ing from the cortex, it seemed at the time 
that it would be impossible to deliver the 
kidney and tumor without spilling the tumor 
cells.” (As a matter of fact, in a letter writ- 
ten to me by Dr. Beer on July 6, 1920, he 
states that he thought he must have spilled 
some of the viable tumor tissue.) “After re- 
moval of the kidney, all perinephritic fat 
was carefully excised, and the patient was 
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subjected to intensive #-ray therapy. To- 
night (four years after operation) the pa- 
tient presents himself in perfect health ap- 
parently. Last spring I made a complete 
examination and found no evidence of any 
disease.” 

Unfortunately I heard recently that this 
patient had passed away, suffering from a 
brain lesion, perhaps due to some metastasis 
in the brain. This I could not make sure of. 


Case IV. Mr. L., forty-five years of age, 
referred to me by Dr. A. Hyman, in August, 
1916, for prophylactic treatment, following 
an operation for carcinoma of the testicle. 
I will quote from Dr. Hyman’s letter to me 
(June 7, 1920) in reference to the case: 

“Mr. L. was operated on July 19, 1916. 
In incising through the skin of the scrotum, 
a large amount of pus with necrotic material 
was evacuated; all the scrotal layers were 
edematous. A large tumor of the testicle was 
found, which had broken through the tunica 
and had infiltrated the scrotum. The tumor 
was necrotic in areas and the size of a fist. 
A typical orchidectomy was done, removing 
the cord up to the external ring. Pathological 
report: Carcinoma. In view of the fact that 
the growth had ruptured through the tunica 
and had become attached to and had infil- 
trated the scrotal tissues, I considered the 
prognosis very bad, and advised either -r-ray 
or radium treatment. It is now almost four 
years since his operation and -r-ray therapy; 
the patient, when last examined three months 
ago, was in excellent condition, with no evi- 
dences of local recurrence or metastases. A 
statement from his family physician, re- 
ceived a few days ago, confirms this report.” 

This patient, when first seen by me, had a 
great deal of induration in the operated re- 
gion—so much so that I even feared at the 
time that a local recurrence was imminent. 
He also had considerable induration in the 
inguinal region, and Dr. Hyman felt quite 
confident that unless some method was 
found to prevent it a local recurrence was 
unavoidable. 


Case V. Mrs. L., fifty-three years old, op- 
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erated on April 14, 1916, by Dr. Cragin for 
double cystic ovaries. On section, both cysts 
showed a cystic and a firmer solid new 
growth, with part of the capsule invaded by 
tumor tissue. At the time of the operation, 
one of the cysts ruptured and the contents 
spilled into the peritoneum. On microscopical 
examination, the solid portion showed nests 
of large cells and a well-marked alveolar ar- 
rangement. A diagnosis of adeno-carcinoma 
was made. This condition was unsuspected 
before and even during the operation, so the 
operation was not as thorough and radical 
as it would have been had the condition been 
recognized. As part of the capsule was in- 
volved and the contents of the cyst spilled 
into the peritoneum, recurrence was much to 
be feared. 

Prophylactic +-ray treatments were car- 
ried out for about a year and a half, and 
there has been no sign of recurrence up to 
date (four and a half years after operation). 

About two months ago this patient was 
operated upon for a gangrenous appendix. 
At this time the surgeon carefully explored 
the pelvic organs and found the uterus freely 
movable, without the slightest sign of re- 
currence. She made an uneventful recovery. 


I have treated a number of other cases that 
I think would also clearly demonstrate the 
value of prophylactic x-ray treatments, but 
my time does not permit me to go into detail 
about these, as I would like to say a few 
words in regard to the technique and dosage 
that I have been using. 

Prophylactic «+-ray treatments, to be of 
value, must be efficient and must be persisted 
in for a considerable period. If possible, they 
should be kept up for about three years after 
the operation. This is very difficult. Most of 
the patients will be tired of the treatments 
long before this period expires, and it can 
only be carried out if you have an intelligent 
patient to deal with and if there is a proper 
cooperation with the operating surgeon and 
the family physician. 

I try to give the treatments in the follow- 
ing routine where I can: First treatment, as 
shortly after operation as possible; the next 
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two treatments, at about three weeks’ inter- 
vals; the next two at four weeks’ intervals. 
This is followed by treatment at six weeks’ 
intervals for the balance of the first year. 
The-second year treatments are given at two 
months’ intervals, and the third year, at 
three months’ intervals. 

Of course, the treatments given the first 
year are the most important, and in the ma- 
jority of cases you will find considerable 
difficulty in holding your patients longer than 
this; but whenever possible, try to get them 
to persist the full time. 

In treating them, be sure to take in as 
large an area as possible, with special atten- 
tion to the glandular region surrounding the 
involved area, also the parts where experi- 
ence has taught us to expect most probably 
a metastasis. For instance, in carcinoma of 
the breast the opposite side should get some 
treatments—not necessarily as many as the 
involved side; and, in addition, I think it is 
advisable to treat the lumbar spine, where 
many of the metastases will appear. 

I think the time will come when these pa- 
tients will be given a complete +-ray bath— 
in fact, I believe it is quite feasible now. 
Instead of using small fields, we can have 
our tube at a distance of about 16 or even 
20 inches, take in large areas at a time, and 
expose the entire body from all directions. 
I have not tried this as yet, but I am seriously 
thinking of doing so. 

The cases reported above were all treated 
with the small field cross-fire method. 

Dosage.—Try never to produce an ery- 
thema in these cases. It unnecessarily fright- 
ens the patients, discourages them from per- 
sisting with the treatment, and leads to telan- 
giectases and other unpleasant skin condi- 
tions. I never use more than three-fourths of 
my maximum dose at any exposure. I find 
it more satisfactory to speak of maximum 
dose, and fractions thereof, than of a definite 
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number of X. Your maximum dose never 
varies, while the measurements in figures of 
X generally do. 

In standardizing my apparatus I find that 
the following figures represent my epilating 
dose—that is, a dose which will produce epi- 
lation without an erythema. I have taken this 
as a standard maximum dose, above which 
I never go. 

Apparatus.—Forty centimeter air-cooled 
coil, with gas and mercury jet interruptor. 
Coolidge tube. 


Distance Spark-gap Ma. Time 


9 inches 5 10 


Filter 


8 inches 4 mm, aluminum 


and several lay- 
ers of photo 
graphic paper 


In giving these treatments, I use the above 
formula, except that the time is seven and a 
half minutes instead of ten. The tendency 
has been recently to abandon the aluminum 
filters for those made of copper and zinc. 
These metals have the advantage of increas- 
ing the #-ray penetration, but have the dis- 
advantage of requiring much longer expos- 
ures. Where you have a large area to cover, 
this time element becomes of great import- 
ance, especially in patients who do not stand 
the treatments well and who are subject to 
various kinds of constitutional disturbances. 
Still, I think that probably we shall have to 
make the best of this disadvantage. If there 
is any additional therapeutic value in higher 
penetrating rays, these patients ought to get 
the benefit of it. 

In closing, I wish to say that I firmly be- 
lieve sufficient evidence has been gathered 
by this time to justify our belief in the value 
of prophylactic s-ray treatments. Every 
operation for malignancy should be fol- 
lowed up with these treatments, and these 
patients given the additional chance to escape 
recurrence. 
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TWENTY-SECOND ANNUAL MEETING THE AMERICAN ROENTGEN RAY SOCIETY 
WASHINGTON, D.C., SEPTEMBER 27, 28, 29, 30, 1921 
Headquarters, Meetings and Exhibits: Hotel Washington. Hotels: Hotel Washington and The New Ebbitt. 


SIXTH ANNUAL MEETING THE AMERICAN RADIUM SOCIETY 


BOSTON, JUNE 6 AND 7, 1921. HEADQUARTERS, HOTEL BRUNSWICK 


WASHINGTON MEETING 
PRELIMINARY ANNOUNCEMENTS 

Plans for the program of the Annual 
Meeting of the Society next fall are now well 
under way. Dr. Réné Ledoux-Lebard will 
give the Caldwell Lecture on the subject of 
“Deep Roentgen Therapy.” It is planned to 
give a much larger place on the program to 
papers than has hitherto been done. The plan 
is to hold the meeting for four days, giving 
the entire first day to papers on therapy and 
to have the papers on physics during the 
forenoon of the second day. This will enable 
those who are interested only in therapy to 
leave about the middle of the second day, 
while those interested only in roentgen diag- 
nosis would not feel it necessary to attend 
until the beginning of the second day. Those 
interested in both diagnosis and therapy 
would probably wish to be present the entire 
four days. 

It is believed that this plan will make the 
meeting of interest to a much larger number 
of men. It is requested that those who have 
papers to present at the meeting communi- 
cate with the President of the Society at as 
early a date as possible. 


A. C. CHRISTIE. 


The Twenty-second Annual Meeting of 
THE AMERICAN ROENTGEN RAy SOCIETY 


will be held in Washington, September 27, 
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28, 29 and 30, 1921. Headquarters, meetings 
and exhibits will be at the Hotel Washington, 
Pennsylvania Avenue, opposite the Treasury. 

Hotel accommodations for members and 
guests may be arranged at the Washington 
Hotel and The New Ebbitt. In making res- 
ervations state that you are attending the 
meeting of THE AMERICAN ROENTGEN Ray 
Society. Mr. A. Gumpert, Manager of the 
New Ebbitt, has agreed to see that all those 
attending the Convention are taken care of. 
Therefore anybody not getting what he 
wants should communicate direct with him. 

The hotel rates are as follows: 

Hotel Washington, every room having 
private bath with shower, tub and running 
ice water (European plan only) : 


Per day 
Single rooms $5.00 to $7.00 
Double rooms (double bed) 8.00 


Double rooms (twin beds) 10.00 to 12.00 


The New Ebbitt (European plan only) : 


Per day 
Single room without bath $2.50 
Single room with bath 4.00 


Double room without bath, each person $2.50 
Double room with bath, each person, 3.50 


Also a number of large suites, both with 
and without bath, which will comfortably 
accommodate upwards of four persons. On 
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these suites they would make a rate of $3.00 
per day each person, with bath, or $2.00 per 
day each person without bath. 

For information regarding the program, 
those wishing to read papers or to show 
slides at the meeting should communicate 
direct with the President, Dr. A. C. Christie, 
1621 Connecticut Avenue, N. W., Washing- 
ton, D. C. 

For information regarding commercial ex- 
hibits and other business matters connected 
with the meeting, address the Business Man- 
ager, Paul B. Hoeber, 67-69 East soth 
Street, New York City. 

It is hoped to arrange for special trains 
and cars from various sections. Details re- 
garding this will be announced later. 


ANNUAL MEETING WESTERN SECTION 


The officers of the Western Section of THE 
AMERICAN ROENTGEN Ray Society are mak- 
ing plans for their second annual meeting. 
They have selected Portland, Oregon, as the 
place of meeting, and the time has been set for 
May 27th and 28th. This time will permit of a 
continuous trip for the western men who de- 
sire also to attend the A. M. A. meeting in 
Boston. 

The Pacific Coast Roentgen Ray Society 
will meet at the same time and place, the two 
organizations being the guests of the Portland 
Roentgen Club, a very active organization of 
specialists. 

The Secretary of the Western Section would 
welcome a visitor or two from the East with 
papers or demonstrations, and can assure them 
of a very enjoyable meeting. Address Dr. War- 
ner Watkins, Box 1328, Phoenix, Arizona. 


NEW COMMITTEES 


SAFETY, AND LAWS AND PuBLic Po.icy 


At the last meeting of the American 
Roentgen Ray Society two important com- 
mittees were created, a Committee on Safety 
and a Committee on Laws and Public Policy. 

The Committee on Safety is charged with 
the investigation of all matters pertaining to 
the dangers incurred in the practice of roent- 
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genology, and recommending measures to in- 
crease its safety. This will necessitate an ex- 
tensive investigation by the committee in 
order that it may collect data covering the 
experience of as many men as possible. It is 
hoped that all members of the Society and 
readers of the JoURNAL will cooperate with 
the Committee both by sending to it, volun- 
tarily, any information that may be of value, 
and by answering any questions that may be 
sent to them with regard to accidents and 
injuries, both electrical and x-ray, that have 
occurred in their practice. 

The Committee’s recommendations with 
regard to the practical value of safety de- 
vices, as well as those for the elimination or 
lessening of the dangers pertaining to the 
practice of roentgenology, will undoubtedly 
be of great value to roentgenologists. 

The Safety Committee consists of Prof. 
J. S. Shearer, Chairman, Cornell University, 
Ithaca, N. Y., Dr. P. M. Hickey, and Dr. 
W. D. Coolidge. 

The Committee on Laws and Public Policy 
was authorized by the following resolution 
which states its purpose: 

“During the coming year there shall be 
appointed by the President at his convenience 
a committee of three to be known as the 
Standing Committee on Laws and Public 
Policy: that it shall be the duty of this Com- 
mittee on Laws and Public Policy to keep the 
Society informed as to changes in laws and 
legal decisions; to cooperate with similar 
committees from other medical societies and 
public welfare associations, generally, to the 
end that this Society shall be found in a 
proper attitude toward all matters of legis- 
lative and public policy which may be found 
to involve the welfare of the Society or prop- 
erly to demand the Society’s cooperation.” 

This committee consists of Dr. E. H. 
Skinner, Chairman, Rialto Building, Kansas 
City, Mo., Dr. Charles F. Bowen, and Dr. 
E. A. Merritt. 

Any member of the Society who has any 
matter which he wishes to bring to the at- 
tention of this committee should communi- 
cate with the Chairman. 

A. C. CHRISTIE 
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SIXTH ANNUAL MEETING 
THE AMERICAN RADIUM SOCIETY 


PRELIMINARY PROGRAM 

The Sixth Annual Meeting of THE 
AMERICAN RapiuM Society will be held at 
Boston, June 6 and 7. The place of meeting 
for scientific work will be the Harvard 
Medical School, the headquarters the Hotel 
Brunswick. Following is the preliminary 
program: 


Monday, June 6th, 1921 
Morning Session 


A. EXECUTIVE SESSION. 
B. SCIENTIFIC SESSION. 

Treatment of Primary Carcinoma of the 
Vagina with Radium. Leda J. Stacy, M.D., 
Rochester, Minn. 

Treatment of Uterine Cancer by Radium. 
Harold Bailey, M.D., Rochester, Minn. 

Histologic Changes Occurring in Car- 
cinoma of the Cervix following Radiation, 
with Special Reference to the Factor of 
Distance. Charles C. Norris, M.D., and Nor- 
man S. Rothschild, M.D., Philadelphia. (By 
invitation. ) 

Radium in the Treatment of Carcinoma of 
the Breast as an Adjunct to Surgery. Ben R. 
Kirkendall, M.D., Columbus, Ohio. 

Radium Combined with X-Ray Treatment 
in Carcinoma of the Breast. George E. 
Pfahler, M.D., Philadelphia. 

Treatment of Glandular Enlargements 
with Radium. Russell H. Boggs, M.D., Pitts- 
burgh. 


Afternoon Session 


A Comparison of Radiation Dosages At- 
tainable by Use of Radium on and without 
Tumors. Charles H. Viol, Ph.D., Pittsburgh. 

Dosage in Radium Therapy. Gioacchino 
Failla, E.E., New York. 

A Comparison of X-Rays with Gamma 
Rays. William Duane, Ph.D., Boston. (By 
invitation. ) 
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Hyperthyroidism— Classification — Basal 
Metabolism in Diagnosis—Renal and Blood 
Findings—Treatment by Radium. R. E. 
Loucks, M.D., Detroit, Mich. 

Action of Radium on the Blood and 
Blood-Forming Organs. Isaac Levin, M.D., 
New York. 

Experiences in the Treatment of Naso- 
pharyngeal New Growths. Curtis F. Burn- 
ham, M.D., Baltimore. 

Treatment of Multiple Papilloma of the 
Larynx in Children. Gordon B. New, M.D., 


Rochester, Minn. 
C. SHort EXEcurTIVvE SESSION. 
Monday Evening 


ANNUAL DINNER. 
PRESIDENT’s AppreEss. (Lantern slides. ) 


Tuesday, June 7th, 1921 


Morning Session 


A. SHORT EXECUTIVE SESSION. 
B. SCIENTIFIC SESSION. 


Radium in Dermatology. Frank E. Simp- 
son, M.D., Chicago. 

Dosage in Superficial Lesions. William S. 
Newcomet, M.D., Philadelphia. 

Treatment of Carcinoma of the Rectum. 
Douglas Quick, M.D., New York. 

Treatment of Prostatic and Bladder Car- 
cinoma. Hugh H. Young, M.D., Baltimore. 

Treatment of Malignant Disease of the 
Bladder. Benjamin Barringer, M.D., New 
York. (By invitation. ) 

Treatment of Brain Tumors by Radiation. 
Henry K. Pancoast, M.D., Philadelphia. 


Tuesday Afternoon 


Clinic at the Huntington Memorial Hos- 
pital, by invitation and under the direction of 
Dr. Robert Greenough, Director of the 
Hospital. 


= 
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CANADIAN RADIOLOGICAL SOCIETY 
NOTICE OF CHANGE OF MEETING PLACE 


The Annual Convention of the Canadian 
Radiological Society will be held this year 
in conjunction with the Ontario Radiological 
Society at Niagara Falls, Ontario, May 31 
to June 4, inclusive. Members of the C. R. S. 
will please take notice of this change. 

An invitation is extended to all members 
of the profession to be present, as the pro- 
gram to be presented will well justify the 
time spent. 


L. K. Poyntz, Secretary-Treasurer. 


Tue Turrp CONGRESS OF THE ITALIAN 


Society OF MEDICAL RADIOLOGY 


The Third National Congress of Radi- 
ology took place in the Institute of Electro- 
therapeutics and Radiology in Rome, Octo- 
ber 28 to 30, 1920. It was well attended by 
radiologists from all parts of Italy. The ex- 
hibits of radiological apparatus were large 
and of great interest. 
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The opening speech at the meeting was 
delivered by Prof. Ghilarducci, in which he 
very ably demonstrated the progress made by 
Italian radiology both from a scientific and 
industrial standpoint, and showed that they 
have been able to maintain a place equal in 
importance to that of other countries. 

Prof. Bertolotti of Turin also delivered an 
interesting lecture on radio-activity in biol- 
ogy and chemistry. 

Prof. Perussia (Milan) discussed the 
radiological researches of the heart and large 
vessels, extensively illustrated with clinical 
and radiological records of personal study. 

Prof. Ponzio (Turin) then discussed fully 
the most recent physical and biological dis- 
coveries of radio-therapeutics and the practi- 
cal results. His statements were strengthened 
by a large personal experience in the actual 
state of the therapeutics of cancer. This sub- 
ject was discussed at length by the leading 
clinicians. 

The program also included numerous 
other talks of most appealing interest show- 
ing fully the activity and scientific value of 
Italian radiology. 


Subscribers to THE AMERICAN JOURNAL OF ROENTGENOLOGY visiting New York City, are in- 
vited to make the office of THE JouRNAL (69 East 59th Street, New York) their headquarters. Mail, 
packages or baggage may be addressed in our care. Hotel reservations will gladly be made for those 
advising us in advance; in this case, kindly notify us in detail as to requirements and prices. List of 
operations in New York hospitals on file in our office daily. 


BOOK REVIEWS 


THE RADIOGRAPHY OF THE CHEsT, VoL. I. 
—PULMONARY TUBERCULOSIS. By Walker 
Overend, M.A., M.D. (Oxon) B.Sc. 
(Lond.) Pages 120; 108 IIlus. Price $5.00. 
C. V. Mosby Company, St. Louis, 1920. 


This is a book of moderate size contain- 
ing ninety-nine radiograms and nine dia- 
grams. The first chapter deals briefly with 
technique and the radiographic appearance 
of the normal chest. The author then dis- 
cusses the classification of lesions and gives 
his own, which is a most rational one based 
on the clinical course and the radiographic 
findings. 

The author, who is evidently a clinician as 
well as a radiographer, gives a brief digest of 
the history, physical examination, clinical 
diagnosis, and in some instances, the post- 
mortem findings with each radiogram. The 
arrangement of text and illustrations is not 


altogether good, for in many instances the 
notes and radiograms of the same case are 
several pages apart, making it inconvenient 
to consult the radiogram while reading the 
interpretation of the same. 

The illustrations are generally good, but 
in some cases the entire pulmonary area is 
not shown. 

In the last chapter there is a brief discus- 
sion of various topics, such as the relative 
value of clinical and radiographic examina- 
tion; incipient tuberculosis; tuberculosis in 
the great war; the heart in pulmonary tu- 
berculosis, etc. 

While not a profound exposition of the 
subject, this work of a combined clinician 
and radiographer contains material which 
should be of interest to both the internist and 
the radiographer. 


Joun G. WILLIAMS 
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TRANSLATIONS & ABSTRACTS 


GREENOUGH, Ropert B., Boston. The Treat- 
ment of Tumors by X-Rays and Radium. 
(Read before the Fifth Congress of the In- 
ternational Society of Surgery, Paris, July 
19 to 23, 1920.) 


After speaking of the limited knowledge 
concerning the biological action of radium, the 
writer discusses the results of radiation of liv- 
ing tissue, which may be enumerated as fol- 
lows: “(1) Living tissue may be destroyed en 
masse; (2) Growth may be temporarily in- 
hibited; (3) The rapidity of growth may be 
stimulated; (4) The manner of growth may 
be modified.” 

While massive destruction of a complex tis- 
sue demands a dose of radiation sufficient to 


kill the cells of the different types of the area © 


involved, the effects of stimulation, inhibition 
and modification of growth may be exerted 
upon individual cells and individual types of 
cells in the tissue area exposed to radiation, de- 
pending upon the dosage, the susceptibility of 
the cells to radiation, and doubtless upon other 
factors of which we have insufficient knowl- 
edge at present. In the treatment of non-malig- 
nant disease and for palliative (non-curative) 
treatment of cancer, all of the cells exposed 
need not be destroyed. But to cure cancer by 
radiation, the exposure must be shown to be 
100 per cent efficient in destroying the disease, 
or recurrence is to be expected. 

The massive destructive effect of the lethal 
dose of radiation is used in the non-metastasiz- 
ing carcinoma of the skin in both the squamous 
and basal-celled varieties. It is also used in 
some of the metastasizing forms of cancer 
where the removal is impossible. Here the 
insertion method by the use of the bare tubes 
of emanation or of the needles holding radium 
salts or emanation at their tips, has proved ef- 
fective in producing massive destruction, This 
method has been employed safely near the sur- 
face of the body where normal suppurative 
processes and their discharges may take place 
without the risk of deep and dangerous infec- 
tion. Burying tubes of emanation in deeply 
situated tumors has proven unsatisfactory, 
either because the dosage has been too small to 
be effective or a degenerative process has re- 


sulted with secondary infection that made sur- 
face drainage necessary. For the treatment of 
certain malignant tumors on the surface of the 
body where operative removal is impossible, or 
in combination with operation, when the opera- 
tive procedure alone was insufficient, the inser- 
tion of tubes of emanation with the resulting 
massive destruction, finds a field of great use- 
fulness. 

As the absorbed rays rather than the pene- 
trating rays produce the greatest effects upon 
living tissues, it is probable that the beta rays 
are the most concerned in the production of 
massive destruction with the radium. For this 
reason massive destruction is produced only in 
close proximity to the source of radiation. 

The phenomenon of temporary inhibition is 
shown by the fact that cells exposed to radia- 
tion for a certain time remain quiescent for a 
considerable period, only to awake to active 
and continued growth after the radium effects 
have passed away. The time before activity 
begins again is variable, in some cases several 
years. 

That small doses of radiation produce a 
stimulant effect upon growth is generally con- 
ceded. It is impossible that one dose of radia- 
tion should contribute a constituent of growth 
that was previously lacking as would be the 
case if a plant or an animal were supplied with 
a greater quantity of light, heat or moisture. 
The primary inhibition of growth followed by 
the later increased rapidity of cell division 
would appear to justify the assumption that 
some damage was done by the radiation and 
as a result the normal processes in response to 
injury were excited. 

In addition to the effect on the tumor, there 
is an effect seen in the normal tissue surround- 
ing the diseased area. The earliest observable 
histological changes after radiation are a new 
growth of the cell elements in the blood vessels 
and connective tissue. It is impossible to state 
how much is due to radiation and how much to 
the natural processes or inflammation and re- 
pair excited by the damaged tumor tissue. 
There is, however, a marked new growth of 
connective tissue before any recognizable 
change in the epithelial cells is seen. 

The modification of growth resulting from 
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the radiation of living tissue depends upon the 
tissue investigated to a great extent. Normal 
tissues may be made abnormal, and developing 
embryonic cells may be made to develop in an 
abnormal manner. This ability of radiation is 
shown in the clinic in its application to the re- 
lief of benign skin lesions such as papillomas 
and keratoses. In these the destructive effects 
are not needed or desired. After a mild reac- 
tion the deeper cells which were formerly 
growing in an abnormal manner begin to grow 
more normal. The abnormal cells are cast off 
and the lesion heals without a scar, While this 
action is of greatest value in the treatment of 
non-malignant lesions, it can be counted upon 
but little in the attempt to eradicate malig- 
nant disease. No modification of growth of 
cancer cells short of death and destruction of 
every cell is sufficient to cure the patient of 
cancer. 

The so-called “selective action” of radium 
upon tumor tissue is next considered. Some be- 
nign lesions such as papillomas and keratoses, 
which yield to the “modifying” effects of ra- 
dium without the destructive effect, are of the 
class of so-called “precancerous” lesions, but 
this does not permit us to presuppose a similar 
reaction when dealing with cancer tissue. 

Different tissues show a variation in sensi- 
tiveness to radiation. Lymph-adenoid tissues 
and those of the ovary and testicle are es- 
pecially sensitive. Certain tumors of lymph- 
adenoid tissue, such as malignant lymphoma 
(Hodgkin’s disease) and lympho-sarcoma ap- 
pear to exhibit a definite and positive sensitive- 
ness, in that when they are first subjected to 
deep radiation, the tumor masses shrink and 
occasionally disappear, without undue damage 
to the normal tissues overlying. But it has been 
the experience of the writer, that the changes 
are temporary, and although a recurrence of 
the tumor masses in the same or in other lymph 
nodes may again react to radiation, sooner or 
later the sensitiveness is lost. In myeloid leu- 
kemia, profound changes in the blood picture, 
in the size of the spleen, and in the patient’s 
comfort result from deep radiation of the 
spleen, but again the improvement is tempor- 
ary. These two diseases are often evoked as 
evidence of the selective action of radium. This 
action, however, is one of modification of 
growth, or even possibly of stimulation of cer- 
tain types of tissue, rather than a destructive 
effect. 
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The cells of the ovary and testicle are, again, 
notoriously susceptible to radiation. Ovarian 
function and menstruation can be brought to 
an end by intra-uterine applications of radium, 
and with all of the symptoms of the meno- 
pause. Azoospermia has been frequently found 
in male #-ray workers, although there is reason 
to believe that recovery from this condition 
may subsequently occur when exposure ceases. 

When cancer is superficial and accessible to 
direct radiation of any desired dosage, either 
by surface applications or by insertions, it can 
often be permanently destroyed. In no case of 
actual cancer, however, has the writer seen 
success in this purpose without the production 
of a destructive lesion, and in many there is a 
failure to destroy the disease entirely. In some 
cases, as when a basal cell carcinoma involves 
the bones of the face or a carcinoma of the 
tongue extends into the tissues of the floor of 
the mouth, the cancer tissue seems to be more 
resistant to radiation than the normal issue in 
the vicinity. In these cases, at least, no specific 
sensitiveness is manifest. 

Advanced cases of cancer of squamous cell 
or glandular origin which have extended to the 
regional lymph nodes are frequently subjected 
to treatment with radium. The enlargement of 
the regional nodes is commonly accepted as 
evidence of extension having taken place. 
However, it must be remembered that other 
causes for the enlargement of the lymph node 
exist and that it is not at all uncommon to see 
an inflammatory process in regional lymph 
nodes due to the ulceration of the primary car- 
cinoma. Even in the presence of a certain 
amount of infiltration of cancer cells, inflam- 
matory changes may occur and lead to fluctua- 
tion in the size of the lymph nodes far too 
rapid to be interpreted as being due to cancer 
growth alone. In almost every fatal case of car- 
cinoma of squamous cell or glandular origin 
extension of the disease into the regional lymph 
nodes ultimately takes place. In none of these 
cases has the writer seen a permanent destruc- 
tion of the disease following radiation. Shrink- 
age in size of a large node is observed, but he 
is inclined to attribute this, when it occurs, to a 
change in the accompanying inflammatory pro- 
cess rather than to a destruction of cancer 
tissue. 

Cells engaged in mitotic division are gen- 
erally believed to be more sensitive to radia- 
tion than resting cells. The large number of 
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mitotic figures is a characteristic of cancer tis- 
sue. It is not unreasonable to suppose that a 
part, if not the greatest part, of the supposed 
sensitiveness of cancer tissue to radiation is 
dependent upon the number of cells actually 
undergoing mitosis during the period of ex- 
posure. If this is so, a fractional destruction of 
the tumor only can be expected as a result of 
repeated deep radiation, for during each ex- 
posure only those cells then in mitosis would be 
affected, and a diminishing but constant res- 
idue of unaffected cells would always remain to 
awaken into activity and grow at some subse- 
quent time and produce recurrence. It must be 
recognized that there is abundant evidence that 
repeated exposure to radiation produces a 
gradual loss of sensitiveness on the part of 
the tissues exposed, so that the attempt to ac- 
complish a fractional destruction of tumor 
tissue by deep radiation is by this fact, also, 
made more difficult. The clinical observations 
of the result of deep radiation on cancer tissue 
are in accord with this theory, for although 
inhibition or retardation of growth may be 
observed, the destruction of the tumor and the 
cure of the disease are not accomplished. 

In general, the experience in the clinic and 
in the laboratory has shown that the massive 
destructive effect of radiation (by direct ap- 
plication) is necessary for the cure of the 
disease. 

While certain tissues show a sensitiveness to 
deep radiation which is of value in the treat- 
ment of non-malignant disease and in the pal- 
liative (non-curative) treatment of malignant 
disease as well, the cure of cancer (estimated 
in surgical terms on a three to five year basis) 
is not accomplished without the massive and 
total destruction of the tumor by the direct ap- 
plication of the source of radio-activity. 

K. F. KEsMope. 


Quick, Doucras. The Combination of Radium 
and the X-Ray in Certain Types of Car- 
cinoma of the Breast. (Surg., Gynec. & 
Obst., Vol. xxxii, No, 2, Feb., 1921.) 


The writer reviews the existent literature 
briefly, and quotes some interesting early re- 
sults. He notes that in the past, radium and 
#x-ray have not been sufficiently combined. He 
describes the technique in use at the Memorial 
Hospital for burying emanation tubes in the 
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tissue; presents an outline of the histologic 
changes which follow such a procedure and 
which furnish a rational basis for radium 
therapy. He thinks that the results following 
the burial of small emanation tubes (2 or 3 mc.) 
are better than those following the same total 
dosage delivered in a shorter time. Filtration, 
in this method, is through a thin glass wall 
only, and this permits the use of nearly all of 
the beta radiation—a very important factor. 
Subsequent #-ray treatment is carried out as 
though no radium treatment had been given. 
During the past two and one-half years, 78 
cases of carcinoma of the breast have been thus 
treated at the Memorial Hospital. Of these, 7 
show complete regression, and have remained 
well for periods of from three months to two 
years ; 21 cases show a partial regression, and 
are still progressing (no case in this group has 
been observed less than five months) ; 24 cases 
showed temporary benefit; 19 of these have 
died, but without lighting up of the original 
process; 10 cases showed no improvement 
(these were far advanced cases with wide- 
spread metastases) ; 9 cases were not followed ; 
7 cases have been under observation too short 
a time for any report; 12 of the foregoing 
cases are reported in detail, with micro-photo- 
graphs illustrating the histologic changes oc- 
curring; 58 of these cases were treated for 
recurrences and metastatic growth; only one 
of these was operable. He notes that radium 
seems to control the pleural pain better than 
x-ray. He concludes that the x-ray is useful in 
the treatment of every case of mammary car- 
cinoma; that radium may be combined with 
x-ray to great advantage in a certain number 
of cases; that radium is useful mainly in flat 
or bulky recurrences, axillary involvement, in- 
operable primary cases, and in cases refusing 
operation; and that radium and s#-ray may 
convert an inoperable case into an operable 
one at times. Lowe Lt S. GOIN. 


BAEJTER, F. H., AND FRIEDENWALD, JULIUS. 
Roentgenological Aspects of Lower Right 
Quadrant Lesions. Am. J. Med. Sc., No- 
vember, 1920, clx, 639. 


The importance of lesions of the right lower 
quadrant is quite evident. Among the most 
frequent lesions occurring in this locality may 
be mentioned: 


t 
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1. Appendicitis. 
2. Incompetent 


stasis. 


ileocecal valve and _ ileal 

3. Dilatation of the cecum with retention. 

4. Adhesions and angulations. 

5. Ulcerations due to tuberculosis. 

6. Ulcerations due to carcinoma. 

Both bismuth meal and enema are employed. 
The ingested meal should reach the cecum in 
five to eight hours, according to the meal em- 
ployed. Delay in the passage of the meal may 
be due to dilatation of the cecum, to ptosis 
or adhesions, to ileal stasis and angulation, 
ulceration or carcinoma. A bismuth enema, 
given in the knee-chest position, is also of 
advantage in studying lesions of the right 
lower quadrant. 

1. Appendicitis—Acute appendicitis may 
be more accurately diagnosed by filling the 
cecum to localize the site of involvement and 
then (in certain instances where the onset of 
a lower right pneumonia is preceded by symp- 
toms simulating appendicitis) to rule out in- 
volvement of this organ by showing the ab- 
sence of a painful point over the cecum or any 
limitation of mobility. 

Chronic appendicitis: The appendix can be 
examined only if the lumen is potent and will 
admit bismuth; otherwise it cannot be visual- 
ized. The specific technique emphasized by 
Case for examination of the appendix is as 
follows: 

(1) Examination of the patient on the hori- 
zontal fluoroscope. The tube must be under 
the table and the screen over the abdomen, to 
insure the proper examination. 

(2) The abdomen must be palpated with the 
gloved finger or a spoon for localization of a 
point of tenderness. 

The time of examination is of importance. 
In six hours the cecum fills, and under palpa- 
tion the appendix may fill. From then on until 
the bowels are empty it may be visible. When 
the appendix remains visible for more than a 
day or two after the bismuth examination it 
is a dangerous appendix. The bismuth-filled 
appendix has been noted weeks after an ex- 
amination. Where there is no local tenderness 
on pressure, appendicitis can usually be ex- 
cluded. Where the cecum is limited in motion 
there is always the possibility that this may be 
due to inflammation even if the appendix is 
visualized and not tender. The frequency of 
visualization of the appendix with bismuth 


meal varies with different men—35 to go per 
cent. Not every visualized appendix is abnor- 
mal. The mere filling of the appendix does not 
necessarily indicate pathology. When it is 
curled up, kinked or bound down it probably 
is pathological. 

The stomach is often pulled toward the right 
lower quadrant due to omental adhesions, As 
a reflex condition chronic appendicitis may 
give rise to a picture similar to that of duo- 
denal ulcer; gastric and duodenal hypermo- 
bility, with a definite filling defect of the 
duodenal cap. 

2. Incompetent ileocecal valve and ileal 
stasis—In one sixth of 3000 cases examined 
by Case incompetency of the ileocecal valve 
and ileal stasis was noted. Bismuth meals 
which after twenty-four hours had completely 
left the ileum were found at thirty-six and 
forty-eight hours to have regurgitated through 
an incompetent ileocecal valve into the ileum. 
The patient should be on his back on the 
horizontal fluoroscope. The rectal point should 
be inserted not more than one or two inches. 
The container of the barium enema should 
never be elevated more than two feet. Ordi- 
narily 1200 c.c. (100° F.) will fill the colon 
without causing irritation. The cecum must. 
be well filled and palpated under the fluoro- 
scope. Plates should be made with the patient 
in the prone position. When a’ bismuth meal 
is given it collects in the terminal ileum in 
about four hours and leaves in eight to nine 
hours. Delay in passage may be due to spasm, 
incompetency of the ileocecal valve, bands of 
adhesions, displacement, prolapse or tumors; 
dilatation of the terminal ileum points to 
obstruction. 

3. Dilatation of the cecum with retention.— 
The ingested bismuth meal appears usually in 
the cecum in from seven to ten hours, Delay 
in passage may be due to dilatation and reten- 
tion of cecum. This may be associated with 
constipation, appendicitis, sub-acute inflamma- 
tory lesions, or enteroptosis. It is not the po- 
sition of the cecum which is most important 
but the function of this part of the bowel. 
The constipation associated with this condition 
may be very marked and on operation the re- 
tained fecal material may cling closely to the 
walls of the cecum leaving bleeding areas 
when separated, showing evidence of a sub- 
acute infection. 

4. Adhesions and angulations —Angulations 
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and kinks occurring in the right lower quad- 
rant are often due to adhesions either from 
appendiceal disease, pelvic inflammation or 
some local inflammatory process. The delay in 
the passage of the bismuth will give a clue to 
this. 


5. Ulcerations from Tuberculosis— The 
clinical picture of intestinal tuberculosis is of 
little aid in early cases. The roentgenographic 
examination may give definite information. 
The most constant finding is intestinal hyper- 
motility, the entire meal being discharged in 
twenty to twenty-four hours; this may be with 
or without gastric residue. A spastic condi- 
tion of the bowels affecting especially the ce- 
cum and ascending colon is noted and often 
irregular filling defects can be seen. 

6. Ulcerations from carcinoma.—There ts in 
this condition a large irregular constant filling 
defect of the cecum. Filling defects from ad 
hesions and fecal contents must be carefully 
differentiated by re-examination at a later date. 

In conclusion, the #-ray examination should 
be looked upon as an aid in the diagnosis of 
the lesions above indicated. The possibility of 
error is so great that mistakes will necessarily 
be made, If the roentgen diagnosis is diamet- 
rically opposed to the clinical and all other 
findings it is probably wise to adhere to the 
clinical interpretation. 


HERNAMAN-JOHNSON, Francis. The Use of 
X-Rays as Immunity-Raising Agents before 
and after Operation for Cancer. (Brit. Med. 
/., June 12, 1920.) 


The knife may be a means of disseminating 
stray cancer cells. If before this occurs we can 
bring about either a weakening of the malig- 
nant cells or an increase in the resistance of 
the body tissues, or both, the chance of suc- 
cessful colony. formation by the parent growth 
will be lessened. Experimental research has 
shown that mouse cancer which has been ex- 
posed to radiation is grafted into fresh tracts 
with difficulty or not at all. Clinical evidence 
supports this fact as applied to man. The 
a#-rays act as much by their stimulating or 
regulating action upon the body as by their 
depressing effect upon cancer. Embryonic cells 
are injured or destroyed by doses of radiation 
which have little or no effect upon the normal 
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tissue. The general stimulating and regulating 
action of the #-rays is of more value than thei 
specific effect upon the pseudo-embryonic cells. 
The immunity produced by #-rays is partial 
and non-specific. It is not proven that that 
resulting from the use of radium is any differ- 
ent. Pre-operative treatment should be given. 
The healing of the wound is not delayed and 
the only argument against such a procedure 1s 
that it delays operation for two or three weeks. 
This argument, to be valid, implies that the 
cancer, though improving visibly, is invisibly 
spreading in depth. This does not occur. If 
immunity to cancer can be raised by pre-op 
erative raying, we should obviously carry out 
raying after operation. So long as we are not 
dealing with actual recurrence, we should be 
careful to’give too little rather than too much 
The fact that small doses increase the immun 
ity to cancer and that large ones decrease o1 
abolish it must be kept in mind. 


LOWELL S. GOIN 


Marty, L. A. The Modern Treatment of 
Malignancies. (/. Missouri Med. slssn. Vol. 


XVII, No. 7.) 


In the United states 65,000 people died of 
cancer in 1918; 200,000 people are suffering at 
all times fromthis condition. We are no 
longer justified in “cutting it out” and allow- 
ing the percentage of recurrences to be high 
and the mortality what it is at present. Onl 
the man doing x-ray work and radium therap) 
will be able to do work that is fair to the 
patient, for specialists are not made over night 
in this more than in any other special branch. 
Breast cases, for example, should have prelim- 
inary raying to block the lymphatics and lower 
the vitality of the malignant cells. A massive 
dose should be delivered into the wound be- 
fore closure of the flaps and post-operative 
raying should be begun as soon as the patient 
has recovered from the shock of the operation. 
The axillary and clavicular regions, and in 
fact the entire chest should be rayed. The same 
applies to malignancy elsewhere. In cancer of 
the pelvic organs radium may be added t 
advantage. Radiation is indicated in every case, 
as much suffering is relieved, toxemia less 
ened, and the patient made more bearable to 
those about him. 
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M. J. X-Ray Treatment 
thalmic Goiter. (/Illinois Med ine, 1920, 
p. 383.) 

(he writer reviews briefly the ory of 
+-ray therapy in goiter and sums up the histo- 
logic basis for such treatment. He has used 
two techniques, one is to give each of these 
areas (including the thymus) two 1 s of ar 


erythema dose, using a 9 inch spark-gap and 
filtration of 4 millimeter aluminum and 


millimeter leather with target skin distance of 


8 inches. This dose is repeated in three weeks. 
The second technique consists in using the 
same filtration, the same spark-gap and a 14 


inch skin distance, applying a half-erythema 


dose over each of six areas: right anterior 


anterior 
thyroid; left anterior thyroid; right and left 


thymus; left anterior thymus; right 
posterior cervical ganglionic areas. Roentgen 
ization over the cervical ganglionic areas in- 
hibits thyroid secretion. The second technique 
is preferred when the patient is n 
quicker results are obtained 


highly 
with the 
first technique. Early treatment increases the 


toxic, 
chances of recovery, exophthalmos disappears 
in 40 per cent of cases. The first dose should 
be small to guard against an increased toxemia. 
Caution should be used in treatment of cases 
after operation, as there is danger of the pro- 
duction of hyperthyroidism. 


in Car- 
cinoma of the Face, Jaws and Oral Cavity. 


(/. Missouri Med Vol. XVII, No. 7.) 


FISCHEL, Ettis. The Use of Radium 


y Issn 


The recognized methods oftreatment 


operative removal, destruction by 


are 
Ta- 
dium, high frequency or the actual cautery. 
The x-ray can be relied upon to cure nearly 
all basal cell epitheliomas of the fact. At pres- 
ent 1t cannot be depended upon to destroy the 
more malignant types even when located on 
the surface. The writer has never seen a lesion 


located within the mouth benefited by the 
«x-rays. Radium has some advantages over the 
x-ray, particularly the fact that a known 
amount may be buried in a mass. Whatever 


means are employed, the tumor should be de- 
stroyed as completely as possible at the first 
attempt. If cancer of the lip, the results under 
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radium treatment have been so striking that 
those who have 
had paste or unsuccessful operative treatment 
n the oral cavity have not 
been so successful, no cures having been noted. 
lf the growth involves the bony jaw, operation 
dium. 


operation is no wreserved for 


before. Results 


is advised, and is followed bi 


VILRANDE, G. E. Observations on the Treat- 
ment of Neoplasm. (Brit. Med. J., February 
I 1QO20. ) 


The writer reports a number of interesting 
case histories of various malignancies treated 
yy radium. He thinks that there is no doubt as 


to the value of radiation of the site of glands 
after removal, and pleads for the routine ray- 
ing of the scars after lip operations. Rodent 
Sarcomata are 
an are carcino- 
down malignant glands as fol- 
low an epithelioma of the lip, does not do well 
under #-ray treatment. Neoplasm of the lungs 
reacts to hard, heavily rays, but the 
writer has not seen one disappear. He suggests 
that perhaps the frequent occurence of epi- 
thelioma on lupus that has been treated by 
small doses of unfiltered rays may have some 


ulcers do best under radium. 
much more easily inhibited th 


mata. Breaking 


filtered 


significance. Larger doses of harder, more 
heavily filtered rays are indicated in radio- 


therapy. The writer has doubled and tripled 
his dosage in the past two years. 


Cancer. (J. 
XVII, No. 7.) 


LEIGHTON, W. | Inoperable 
Missouri Med. Assn. Vol. 
The responsibility for inoperable cancer 

rests (1) with the quack cancer specialist, (2) 

with the patient who neglects to consult a 

physician, (3) with the physician who fails 

to recognize the disease, or who attempts su- 
perficial surgery. The diagnosis of external 
cancer is not very difficult. Ulcerations which 
do not heal readily should arouse our suspi- 
cions, and tumors of all descriptions demand 
early investigation. The laity and the phy- 
sicians must be educated to the fact that early 
diagnosis and operation will cure a large per- 
centage of cancer cases. Palliative operation 
should be undertaken where possible. The re- 
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moval of ulcerating and offensive masses by 
cauterization, electro-thermic coagulation or 
electric dessication may accomplish wonders. 
Deep roentgen therapy after removal of the 
skin has given excellent results. 

L. $. G. 


Semon, H. C. The X-Ray Treatment of Acne 
Vulgaris. (Brit. Med. J., May 22, 1920.) 


The etiology and pathology of acne is 
that the effect of the rays on acne lesions is 
the inhibition of the physiologic action of the 
secretory cells of the sebaceous glands, and 
the dissolution of the fibrous capsules of the 
infected comedo. Whether or not this is cor- 
rect, it remains a fact that the #-rays will 
cause involution, both of the comedo and the 
deep nodular abcsess and reduce scarring to 
a minimum. For simple cases unfiltered rays 
from a tube backing up between 4 and 5 inches 
spark-gap are used, giving a dose of four 
fifths Sabauraud B tint. This is not repeated 
within ten days. An erythema is not desirable. 

When pustulation and dermatitis are 
marked, treatment is preceded by a few days’ 
application of antiseptics and detergent lo- 
tions, after which doses of two-fifths B tint 
are given at ten-day intervals. In the more 
advanced stages, with intra- and sub-dermic 
nodules, periglandular fibrosis, etc., harder 
rays from a tube backing up between 5 and 6 
inches of spark-gap are used, with five milli- 
meters of aluminum filter, giving a full pastille 


dose. After two weeks half-pastille doses may 
be given at ten-day intervals. Local relapse 
is rare. 

Acne can be permanently cured, no matter 
in what stage it may be, by judicious x-ray 
treatment. & G 


Bryan, Lioyp. The X-Ray as an Aid in Diag- 
nosis of Non-Tubercular Pulmonary Condi- 


tions. (California State J. Med. Vol. XVIII, 
No. 6.) 


Lung abscess is seen as an irregular area of 
increased density, fading out gradually into 
normal lung tissue. If the cavity is only partly 
filled with fluid, a gas bubble may be seen 
above the fluid level. The large area of con- 
solidation about the cavity may be misleading, 
and the surgeon will be disappointed in finding 
so small a cavity. Abscess must be differenti- 
ated from bronchiectasis in which condition 
the indurated areas are usually multiple. The 
peribronchial thickening of bronchitis never 
reaches the periphery. Primary and secondary 
pulmonary malignancy must be differentiated 
from both lung abscess and tuberculosis. Meta- 
static sarcoma give a picture identical with 
that of multiple small abscesses. Tuberculosis 
may be confused with pneumoconiosis, and 
may be coincident with it. Diagnosis should 
not be made from an x-ray examination, which 
is only an aid, and must be correlated closely 
with the clinical findings. 
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